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ABSTRACT 
Tourism is one of the most rapidly developing industries in the world. Among different 
types of tourism, nature-based tourism and their related activities are increasing more 
quickly than other forms of tourism in general. As the number of tourists/visitors and 
particularly nature-based tourists to any particular protected area increases, management of 
the visitors and providing them with the facility to support their recreation or holiday 
planning is increasingly becoming important and popular. Walking, one of the most popular 
nature-based activities in natural locations provides opportunities for visitors to experience 
and explore natural environments and enjoy the beauty of landscape. The quality of visitor 
experiences along walking tracks could be increased if visitors have the potential to select 
appropriate walks from among the available walking tracks in terms of their time 
availability, ability and desire in a natural tourist destination.    
A visitor decision support system is developed in this research project to support visitors in 
making their decision on a suitable walking track when they are faced with a number of 
alternative track options. The system is developed using geo-visualisation approach in GIS 
and a geo-visualisation tool, Google Earth. The system is developed through a case study 
approach. Mornington Peninsula National Park, Victoria, Australia was selected as the 
study area to apply and evaluate the system. The Park offers a wide range of walking track 
options with various spatial characteristics such as track length, track slope and track 
surface type.  
Literature reviews and a visitor preference survey were used to find out the most important 
factors for visitors on selection of a walking track. This resulted in identifying a set of key 
visitor preference factors including track location, track length and duration of walking 
time, available sights (scenic attractions), degree of difficulty, track information and 
available recreational activities and facilities. Considering the key visitor preference 
factors, a spatial database was built using existing data and data collected through a field 
survey using a Global Positioning System (GPS) receiver and photography.  
The key factors were used as a base to determine a series of walking track selection criteria. 
The criteria can be used to support visitors in selecting a walking track through two main 
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sections of the system: GIS-based section and geo-visualisation section. Through the GIS-
based section a query selection form is available. The form consists of a set of criteria 
including track geographical location, duration of walking time, track slope and track 
surface type. Each criterion includes a range of track characteristic classes. Through the 
geo-visualisation section, more information was added to Google Earth including 
opportunity for sightseeing and recreational activities as well as information about track 
safety, boardwalks, steps, ramps, track width and existing recreational facilities and 
information centres.  
Using a sample user survey the system was evaluated. The evaluation outcomes proved that 
the system is useful in supporting users to find their desired walking track from among a 
number of available alternatives. The developed system provides the possibility of having 
an optimum (most favourable under given circumstances) and better quality walking 
experience by offering more detailed data about the tracks. The system also has the 
potential to be used as a decision support system by park managers in the process of 
tourism management and planning and designing new walking tracks, by providing up to 
date data about visitors’ walking track preferences.  
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CHAPTER 1: INTRODUCTION 
1.1 INTRODUCTION 
This research project develops a prototype visitor decision support system using Spatial 
Decision Support Systems (SDSS) based on Geographic Information Systems (GIS) and 
Geographical Visualisation (geo-visualisation) technologies. The prototype system can be 
used to support visitors in making their decision on an appropriate walking track from a 
number of available alternatives. The system offers a set of visual information which can 
help users to understand more about the actual environmental characteristics of their 
recreational destination (details in chapters 5 and 6).  
A spatial decision support system is a computer based system which utilises spatial data in 
the decision-making process. A decision support system aims at generating and evaluating 
alternative solutions in order to gain insight into the problems, trade-offs between various 
objectives and support decision making process (Sharifi and Herwijnen, 2002). SDSS have 
been developed for various applications and for specific decisions in fields related to 
geographic information science such as coastal and marine resource management, natural 
disaster management and tourism management (Corbett et al., 2001; Canessa and Keller, 
2003; O’Connor et al., 2005). 
A GIS has the ability to provide an ideal information technology environment for a SDSS 
(Pettit, 1998). Integrating GIS technology with the decision process for a spatially 
referenced task has led to SDSS users spending shorter time on solving problems and 
increasing opportunities to reach a collaborative and comprehensive decision (Crossland et 
al., 1995). In addition, the ability of GIS in providing a spatial modelling environment and 
a link between the interface and database, allow the decision makers to easily query spatial 
data (Keenan, 1997; Malczewski, 1997).  
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There has been a rapid increase in using geo-visualisation as support systems in the process 
of decision making. Humans learn and understand more effectively and efficiently within a 
visual setting than textual or numerical (Tufte, 1997). Geo-visualisation aims to transform 
decision support from textual or numerical into a visual environment. In the context of 
SDSS, geo-visualisation has the ability to help users in the exploration of spatial decisions 
and options by providing spatial presentation of an environment (Pettit et al., 2006).  
Considering GIS and geo-visualisation ability to support the decision making process, this 
thesis is developed through two major sections: a GIS-based section and a geo-visualisation 
section. Throughout the research project, a case study approach was conducted to examine 
and evaluate the visitor decision support system in the real world.    
1.2 RESEARCH AIM, OBJECTIVES AND QUESTIONS 
The main aim of the research is:  
to develop and test a decision support system to assist visitors in appropriate 
walking track selection in natural tourist destinations 
This aim raises two supporting research objectives:   
• Providing a system (or mechanism) for prospective visitors to optimise their 
walking experience of a natural destination that best matches their 
requirements. 
• Providing the ability to incorporate current spatial data available through 
existing spatial data sources, such as online databases, web GIS, web 2.0 and 
where 2.0 to enable visitors with latest information on walking tracks.  
In order to achieve the overall aim and objectives, it is necessary to understand who the 
tourists are, what their preferences and expectations of walking tracks are and how a 
decision support approach can be utilised to provide appropriate walking track alternatives 
that best meet the specific needs of visitors to natural tourist destinations when there are a 
range of alternatives. These questions raise a number of key questions that this research 
will endeavour to address:  
• What are different types of tourism? What is natural tourism destination? 
For which will the developed system be applied to? 
• What are the various contemporary decision support approaches for tourism 
management in natural locations? What decision support approach is the 
most appropriate to meet the aim of this research project?  
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• What are the various contemporary decision support tools for tourists? What 
is the most appropriate decision support tool for this research project?      
• What are the most important factors (for example, slope, and track surface 
types) that influence individuals when making a selection on an appropriate 
walking track? 
• What types of people visit natural tourist destinations? How do their needs 
vary?  
• How can a decision support system help visitors to make their decision in 
selecting an appropriate walking track from among a number of alternatives?  
1.3 RATIONALE FOR THE RESEARCH 
Tourism is one of the world’s most popular recreational activities. It is the fastest growing 
economic sector of most industrialised countries (Theobald, 2005; Villiers, 2004; Newsome 
et al., 2002; Manuel et al., 1996). There are different types of tourism including mass 
tourism, alternative tourism, nature-based tourism and ecotourism. Among different types 
of tourism, nature-based tourism and their related activities are increasing more quickly 
than other forms of tourism in general (Nyaupane et al., 2004). Nature-based tourism has 
risen from approximately two percent of all tourism in the late 1980s to about twenty 
percent in 2002 (Newsome et al., 2002; Weaver and Oppermann, 2000).  
In natural destinations, a wide range of nature-based activities such as bushwalking, 
rainforest walks, hiking, nature photography, snorkelling, surfing, swimming, picnic or 
barbecues and camping are available for tourism that tourists/visitors can experience. 
Among them, sightseeing and walking are the most popular visitor activities within natural 
locations (Parks Victoria, 2004; Chhetri et al., 2004).  
As the number of visitors to any particular protected area increases, management of the 
visitors becomes more important not only to ensure that the destination itself is not 
damaged, but to ensure that the pressure of numbers does not substantially reduce the level 
of satisfaction of the tourist attractions (Bishop and Gimblett, 2000). In addition, a huge 
number of visitors to protected areas gives rise to the idea of giving more attention to the 
quality of tourism experiences within natural destinations (Yamaki and Shoji, 2004). 
With the increase in the number of tourists and particularly nature-based tourism, providing 
them with the facility to support their recreation or holiday planning is increasingly 
becoming popular (Kimber et al., 2006). Tourist can use brochures, maps, books and in 
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more recent years browse through individual web pages to get their desired information. 
These sources provide a wide range of information about tourist destination. The sources 
also can guide tourists to their desired destination. Current systems, such as Destination 
Recommendation System (DRS), Intelligent Visual Travel Recommender System (IVTRS) 
and Tour Recommendation using Image-based Planning (TRIP) allow tourists to get 
informed recommendations and in some cases to visualise their travel planning through the 
Internet (Venkataiah et al., 2008; Kimber et al., 2006; Gretzel et al., 2004). These systems 
usually provide information from other database sources throughout the Internet. The users 
need to browse through other web sites to gain additional information such as tourist 
attractions and accommodation (Venkataiah et al., 2008; Kimber et al., 2006). There are 
also some individual web pages, such as the Parks Victoria website that provide detailed 
information in relation to some particular natural tourist destinations.   
Although such sources of information and systems are valuable for their designed purposes, 
they are also limited. They provide information about the destination or they can support 
their users in finding a suitable natural tourist destination, but they cannot support users in 
finding a particular location to do a specific tourist activity. For example, none of the 
above-mentioned contemporary decision support systems support their users in finding an 
appropriate walking track from among alternative track options in terms of their desired 
criteria such as length of track, track slope and duration of walking time. To have this 
ability, a system needs to have access to a spatial database for the destination including 
detailed data and information about existing alternative track options. This will be 
discussed in more detail through the research chapters. 
Walking, as one of the most popular visitor activities in natural locations, is one of the best 
ways to enjoy the natural beauty of landscape. It also provides opportunities for visitors to 
experience and explore natural environments. A natural tourist destination may offer a huge 
range of walking track options with various individual track characteristics. 
Tourists/visitors have different preferences, expectations, behaviour and abilities in relation 
to their walking in natural tourist destinations (Arrowsmith et al., 2005; Rogala and 
Maddern, 2007). Therefore, the quality of visitors’ experiences along walking tracks could 
be increased if they have the potential to select appropriate walks in terms of time 
availability, ability and desire from among the available walking tracks in a natural 
environment. Particularly for a new visitor, it would be impossible to try all tracks within a 
natural tourist destination in a day visit and not all walks are suitable for everybody as 
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walks may have lots of steps and they may be short or long. Therefore, a decision support 
system is required to support tourists/visitors in making their decision by providing and 
visualising more detailed information on possible recreational activities in a natural tourist 
destination.  
1.4 METHODOLOGY 
The main aim of this research project is to develop a visitor decision support system for 
natural tourist destinations. Through a case study approach, a system will be developed 
using a spatial information science and geo-visualisation approach that considers the visitor 
preference and expectation for walking tracks. It is here that the research can be conceived 
in terms of tourism management and decision support system.  
This study will undertake a comprehensive literature review on pertinent international 
journal articles, books, reports, conference proceedings and online resources. The area of 
knowledge and experience related to different kinds of tourism management and decision 
support systems will be reviewed in relation to decision support systems for natural tourism 
management. In addition, literature on visitors’ recreational preferences and expectation of 
walking tracks within natural destinations will be reviewed.  
This research project has been organised into chapters linked to their respective research 
tasks to answer the research questions.  
This research has been divided into four major tasks: 
1. Literature review  
2. Developing the decision support system 
3. Testing and evaluating the developed system 
4. Conclusion and recommendations 
Task 1. Literature review: A brief literature review was undertaken on the definition of 
tourism and natural tourist destinations as well as contemporary methods of tourism 
management and is documented in chapter 2. Chapter 3 will start with an introduction of 
the process of making decisions. Then reviews on definitions of a Decision Support System 
(DSS) will be documented. The chapter will continue with a review on contemporary 
decision support approaches and tools. Then a comparison study on the decision support 
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approaches and tools will be conducted. The results will be used to develop a suitable 
methodology to develop a visitor decision support system for natural tourist destinations.  
Task 2. Developing the decision support system: The decision support system will be 
developed through a case study approach. Considering the research project aim, the study 
area will be based on natural attractions. It will also be a popular natural tourist destination 
and must offer different opportunities of visitor activities including walking tracks. In 
addition, it must offer a range of alternative pathways. The study area, the importance of 
the study area and its environmental characteristics will be introduced in chapter 4. In 
chapter 5, it will be documented how the most important factors in selecting a walking 
track(s) for visitors were identified based on both existing data and knowledge and a visitor 
preferences survey. In chapter 6 it will be discussed how the factors were used to create a 
series of classifications of track characteristics. This series of classifications was used 
through the system development process. The system was developed based on an 
appropriate decision making method identified in task one. Generally, the implementation 
and operation of the developed system will be documented in chapter 6. 
Task 3. Testing and evaluating the developed system: Limitations with the developed 
system will be documented in chapter 7. A questionnaire survey was used to support 
investigation on the limitation with the developed system. The results were used to indicate 
whether it is necessary to modify the developed system.   
Task 4. Conclusion and recommendations: A general review of the research project will be 
documented in chapter 8. This includes discussion on major findings, limitations and future 
direction of this research.    
1.5 CONCLUSIONS 
An introduction to the research project, the research objectives and questions, rationale for 
the research and methodology were documented in this chapter. Throughout the chapter, 
the need for development of a visitor decision support system was documented. It was 
stated that walking as one of the most popular recreational activities in natural locations 
provides opportunities for visitors to explore and experience the natural environments not 
only because they are located in various geographical locations, but they are also different 
in their spatial characteristics. Different track characteristics along with a variety in track 
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location lead to having alternative track options. It is anticipated that the visitor decision 
support system can help users in making their decision on an appropriate walking track 
when they are faced with alternative track options. The process of the system development 
will be documented through the chapters of this research project. Literature reviews will be 
documented in chapters 2 and 3.  
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CHAPTER 2: TOURISM IN NATURAL LOCATIONS 
2.1 INTRODUCTION  
In chapter 1 the research rationale, objectives, questions and research methodology were 
documented. In this chapter, definitions of the types of tourism, natural tourist destinations 
and decision support methods for tourism management will be documented. Throughout the 
chapter, by reviewing the literature, it will be discussed why there is a need for developing 
a system to support tourists in making decisions when selecting appropriate walking tracks 
in natural destinations.  
2.2  TOURISM  
Tourism is one of the world’s most popular recreational activities. Tourism is the activity 
undertaken by tourists, whether or not it is organised by the tourist industry. Tourists or 
visitors are persons travelling away from their normal residences to visit other destinations 
for recreational purposes and for temporary periods (at least one night) (Davidson, 2005; 
Leiper, 2004). They are ‘domestic tourists’ if they are travelling in their home country, but 
‘international tourists’ if they are in other countries. Davidson (2005) describes tourists as 
people who:   
• stay in hotels, motels, resorts, or campgrounds, 
• visit friends or relatives,  
• visit while just passing through going somewhere else, and 
• are on a trip (do not stay overnight).  
The World Tourism Organisation agreed that the term ‘visitors’ covers two main 
categories: tourists and excursionists. Tourists are temporary visitors staying at least 24 
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hours, whose purpose could be defined as either leisure or business, and excursionists are 
temporary visitors staying less than 24 hours (Show and Williams, 2002). 
This thesis uses the term ‘visitor’ to cover a wide range of different types of tourists or 
visitors. Generally ‘tourist’ or ‘visitor’ can both be defined as a person travelling away 
from their normal residence and visiting other regions for temporary periods either for 
several hours or several days, alone or in a group for recreational purposes. However, 
tourists are usually non locals while visitors can be either domestic or non local. Therefore, 
the term ‘visitor’ will be used to cover a wide range of different types of tourists or visitors 
in this research project.  
Tourism is one of the biggest economic industries in the world. It is the fastest growing 
economic sector of most industrialised countries and it will continue to grow by about four 
percent per year (Theobald, 2005; Villiers, 2004; Newsome et al., 2002; Manuel et al., 
1996). According to the World Tourism Organisation (2006) international tourism receipts 
globally were US$ 681.5 (AU$ 892.6) billion in 2005 of a which US$14.9 (AU$19.5) 
billion contributed to the Australian economy. There are different types of tourism:  
Mass Tourism: Mass tourism refers to that part of the tourist industry that caters 
for those tourists who travel to well known destinations (Arrowsmith, 2002). Mass 
tourism began during the industrial revolution with the rise of relatively 
inexpensive transportation (Theobald, 2005). It refers to the participation of large 
numbers of people in tourism (Burkart and Medlik, 1974; Wahab and Pigram, 
1997).                                                                                                                                               
Alternative Tourism: This refers to tourism on a small scale and is frequently 
developed by local people (Hunter and Green, 1995). Alternative tourism appeared 
in the early 1980s (Weaver and Lawton, 2002; Weaver and Oppermann, 2000). 
Wearing and Neil (1999) define alternative tourism as forms of tourism that set out 
to be consistent with natural, social and community values. It generally involves 
travelling to relatively remote, undisturbed natural areas with the objective of 
admiring, studying and enjoying the scenery and its wild plants and animals, as 
well as any cultural features found there (Hunter and Green, 1995). Alternative 
tourism allows both hosts and guests to enjoy positive interaction and shared 
experiences (Wearing and Nail, 1999; Newsome et al., 2002). Potentially, the 
management principles underlying alternative tourism do appear to represent an 
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environmentally sustainable future for tourism development (Newsome et al., 
2002).  
Nature-based Tourism: Nature-based tourism is a tourism activity dependent upon 
the attributes of the natural environment that can provide the platform for 
environmental understanding (Newsome et al., 2002; Eagles, 2001; Weaver, 
2001). In nature-based tourism the focus is on the whole landscape and 
surrounding areas, and an appropriate level of environment quality and suitable 
levels of consumer service for this tourism are necessary (Eagles, 2001; Newsome 
et al., 2002). There is a general consensus that nature-based tourism is a 
significant segment of the rapidly growing tourist industry (Mehmetoglu, 2007). 
Nature-based tourism is indeed increasing more quickly (10-30 percent per 
annum) than tourism in general (Nyaupane et al., 2004).  
Ecotourism: As for nature-based tourism, ecotourism is a tourism activity 
dependent upon the natural environment. However, it also offers explicit 
environmental interpretation and/or education (Newsome et al., 2002). According 
to the concept of ecotourism, tourists should make every reasonable effort to act in 
a sustainable manner through resource conservation, cultural restoration and 
economic development. On an individual level it should add value to people’s 
lives through their learning about the natural world (Newsome et al., 2002, p14).  
In ecotourism, the resulting interaction with nature is motivated by a desire to 
appreciate or learn about the attraction in terms of its intrinsic qualities (Weaver 
and Lawton, 2002; Weaver and Oppermann, 2000). According to Newsome et al. 
(2002) ecotourism is the fastest growing component of the tourism industry. Bird-
watching and stargazing can be considered as examples of ecotourism.   
Tourism is increasing rapidly in natural destinations. All the above types of tourism could 
happen in natural destinations. Among them nature-based tourism is much broader and 
includes all tourism activities in natural environments. Therefore, this thesis has opted to 
use the term nature-based tourism to mean tourism in any natural location. 
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2.3 NATURAL TOURIST DESTINATIONS 
Tourism destinations can be categorised into two major groups of ‘human made’ 
(manufactured) destinations and ‘natural’ destinations. Human made destinations include a 
wide range of recreational, educational, historical or religious attractions as well as unique 
buildings, heritage and monument sites. Hall (1995) states that the human made 
environment, facilities and infrastructure do not have adequate attraction for all types of 
tourists. However, natural environment destinations are usually successful in attracting all 
tourists (Farrell and Runyan, 1991). Even a major city, visited for its cultural or commercial 
attractions, may have a significant portion of its character arising from its river, its harbour, 
a mountain view, or surrounding agricultural countryside (Farrell and Runyan, 1991). 
Natural areas have always attracted people. Tourism in natural destinations has increased 
rapidly since the 1990s (Mehmetoglu, 2007; Nyaupane et al., 2004; Mason, 2003). It has 
risen from approximately two percent of all tourism in the late 1980s to about twenty 
percent in 2002 (Newsome et al., 2002, p1; Weaver and Oppermann, 2000). As this thesis 
is based on natural tourist destinations, there will be no further discussion of human made 
destinations.  
Tourists make great use of the variety of aspects of natural resources. In other words, 
natural resources are used for different aims. Natural resources such as the clean and pure 
air of mountains, the water in lakes or seas or rivers and jungles and deserts could be used 
for aesthetic pleasure, health or adventure (Swarbrooke, 1999). The two most popular 
locations for holiday makers are the mountains and the coast (UN CSD NGO Steering 
Committee, 1999). The importance of coastal areas as a popular natural tourist destination 
will be discussed in section 4.3.2 where the case study for this research project is 
introduced. Generally, natural destination attractions can be subdivided into a number of 
natural elements including topography, scenery, climate, water, wildlife and vegetation 
(Weaver and Oppermann, 2000, p134; Coltman, 1989, p59).  
Topography refers to features in the physical landscape and includes potential 
attractions such as mountains, islands, dunes, cliffs and beaches (Weaver and 
Oppermann, 2000, p136).  
Unique landscape scenery such as the Twelve Apostles in Australia have had an 
important influence on attracting tourists (Mathieson and Wall, 1982).  
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Tourists have been attracted to particular types of climates since at least Roman 
times. For example, escape to coastal resorts in the United Kingdom and the US 
during the summer is undertaken to access cooler temperatures rather than warmer 
ones (Weaver and Oppermann, 2000, p137). The British and Dutch established 
highland resorts in their Asian colonies such as Simla and Darjeeling in India, and 
the Cameron Highlands of Malaysia for similar purposes (Weaver and 
Oppermann, 2000, p137). 
Water is a significant attraction in its own right. For example, surfing, swimming, 
snorkelling and diving all require suitable conditions such as water quality and 
water temperature. In addition, water also holds significant aesthetic qualities. 
Bishop et al. (2004) demonstrated that scenes that had water in the middle ground 
held higher appeal than those scenes without water. However, water becomes a 
significant tourist attraction only under certain conditions. For example for 
swimming, prerequisites include high water quality, a comfortable water 
temperature and calm water conditions. Oceans and seas, where they interface 
subtropical beaches, constitute one of the major water-based tourism resources 
(Weaver and Oppermann, 2000, p137). Other significant tourist water based 
attractions are lakes, fountains, rivers and waterfalls.  
Wildlife is another attraction in natural destinations. Wilderness areas where the 
movement of animals is completely unrestricted attract some tourists, especially 
ecotourists, to observe wildlife (Weaver and Oppermann, 2000, p138; Coltman, 
1989, p61). Each year over 500,000 visitors go to Phillip Island, in Australia, to 
see penguins and approximately 300,000 of those are international tourists 
(Environment and Natural Resources Committee, 2000). 
Vegetation, as an important component of the environment, is another destination 
attraction. In certain areas, trees, flowers or shrubs are a tourist attraction. For 
example, the wildflower meadows of Western Australia are a tourism attraction 
(Weaver and Oppermann, 2000, p139). Sarve Harzevil is a one thousand year old 
tree located in the north of Iran, close to the city of Manjil. The tree is managed by 
the government to protect it from too much impact from tourism (Iran Department 
of Environment, 2007).   
DEVELOPING A VISITOR DECISION SUPPORT SYSTEM FOR NATURAL TOURIST DESTINATIONS 
 
Chapter 2: Tourism in natural location 13
2.3.1 Tourism Activities in Natural Destinations 
There are a range of nature-based activities for different types of tourism in natural 
destinations and visitors can experience different types of activities based on their interest. 
Bushwalking, rainforest walks, hiking, nature observation, nature photography, wildlife 
watching, horse riding, snorkelling, surfing, swimming, picnic or barbecues, camping and 
climbing are examples of nature-based activities. However, among them sightseeing and 
walking are two of the most popular visitor activities within natural locations (Parks 
Victoria, 2004; Chhetri et al., 2004).  
These activities can be different based on the natural elements of the area and ecological 
limitations as well as management policies for the area. For example, activities that a 
coastal national park or marine national park offer are different from those of a terrestrial 
national park. A coastal national park may offer water based activities such as surfing, 
snorkelling and swimming, while a mountainous national park may offer climbing.  
2.3.2 Protected Areas as Popular Natural Tourist Destinations  
Protected areas are one of the most popular natural attractions for international and 
domestic tourism. They are protected to ensure, at least theoretically, that the integrity of 
their natural resources remains high and hence attractive to tourists (Weaver and 
Oppermann, 2000, p140). For example, a national park is managed to protect the presence 
of outstanding natural qualities that are inherently attractive to tourists such as dramatic 
mountain ranges or rare species of animals (Weaver and Oppermann, 2000, p140). The fact 
that an area has been designated as a national park or a natural monument may confer status 
on that space as an attraction, since most people assume that it must be special in order to 
be so designated (Coltman, 1989, p59).  
In many countries, protected areas were created for public use to provide the basis for 
tourism. For example, in the US in 1864, a small but important part of the present Yosemite 
National Park was dedicated to ‘public use, resort and recreation’ and then in 1872 
Yellowstone National Park became the first national park to be protected as a public park 
for the benefit and enjoyment of the public (Eagles et al., 2002). In 1866, 2,025 hectares of 
land in the Fish River (Jenolan) Caves district in the Blue Mountains became the first 
protected area in Australia to be reserved for protection and tourism (Hall, 2000).  
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Currently, there are more than 7,100 protected areas in Australia (Department of the 
Environment and Heritage, 2005). Among them, the state of Victoria has 40 national parks, 
27 state parks, 3 wilderness parks, 24 marine national parks and sanctuaries and a number 
of other protected area reserves (Tourism Victoria, 2007). National parks managed by Parks 
Victoria are the most visited parks in Australia with 28.6 million visits during the 2004-
2005 financial year. For example, Mornington Peninsula National Park in Victoria had the 
most visitor days in 2001 with total of 2,989,543 (Tourism Victoria, 2007).  
Generally in Australia, the natural environment is a key motivator for visitors. In the year 
ending June 2007 there were 3.5 million international nature visitors. This was 68 per cent 
of all international visitors to Australia (Tourism Research Australia, 2007). According to 
Tourism Victoria (2007), Australia has the largest number of endemic mammal species of 
any country, the second largest number of endemic birds, and the third largest number of 
endemic plants. Nature-based tourism provides significant benefit to Australia’s economy. 
For example, 68% of all international visitors were influenced to visit Australia based on 
their intent to visit a natural area (National/State Park) and undertook at least one nature-
based tourism activity. They spent $8.18 billion - $19.4 billion (Blamey and Hatch, 1996; 
Tourism Research Australia, 2007; Tourism Victoria, 2007).  
The State of Victoria in Australia has a wealth of diverse and accessible natural 
environments found in landscape ranging from desert to alpine, coastal and forest. Victoria 
also has the greatest biodiversity, relative to land size in Australia, sustaining a large 
number of ecosystems with special flora and fauna (Tourism Victoria, 2007). This 
biodiversity affords Victoria a competitive wildlife advantage, as the native wildlife 
experience influences 19 percent of international visitors, 17 percent of interstate visitors 
and 83 percent of intrastate visitors (Tourism Victoria, 2007).  
Considering the research project aim, the study area is a natural tourist destination. 
Mornington Peninsula National Park, located in the State of Victoria, Australia, is a popular 
natural tourist destination and has been selected as the case study for this thesis. The Park 
offers different opportunities for nature based activities including an extensive system of 
walking tracks (Parks Victoria, 1998). The Park and its walking tracks will be introduced in 
detail in section 4.3 where the case study for this research project will be documented.    
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2.4 TOURISM MANAGEMENT IN NATURAL LOCATIONS 
The increasing demand for outdoor recreation is the consequence of people having greater 
mobility and more disposable income (Itami and Gimblett, 2001; Itami et al., 2001; Itami et 
al. 2000). As the number of visitors to any particular environment or cultural site increases, 
management of the visitors becomes more important to ensure that the destination itself is 
not damaged and that the pressure of numbers does not substantially reduce the level of 
satisfaction of the tourist attractions (Bishop and Gimblett, 2000).  
Natural tourist destination management aims to maximise the leisure experience and 
satisfaction of each visitor while at the same time, maintaining environmental quality and 
assuring visitors have the high quality experience they anticipate (Itami et al. 2000; Itami 
and Gimblett, 2001; Webb and Williams, 2002). Visitors look for natural areas to meet 
their recreation needs (Shrestha et al., 2007). Visitors use natural areas to participate in 
nature-based recreation activities such as walking, sightseeing, picnicking, swimming, 
hiking, climbing and/or viewing nature scenery (Cordell et al,. 2002). However, visitors’ 
desires from a natural destination are not all the same. Visitors may show different 
preference and behaviour in a natural destination due to their personal interests, ability, 
knowledge, educational background, cultural background, age, time and money. They may 
behave differently if they are visiting with family, friends or alone. Therefore, it is 
important to know what visitors are seeking, how they will behave, and how this behaviour 
may be modified by the presence of others or by particular management strategies. Visitor 
behaviour studies include studying the level of interaction between visitors, estimation of 
resultant visitor-satisfaction levels, movement patterns or time allocations as a product of 
existing site conditions and estimation of the effect of visitors on the site (Bishop and 
Gimblett, 2000). Movement pattern studies include the number of visits, peak visitation 
period times, tourist attraction sites, visit duration and visit order (Arrowsmith & Chhetri, 
2003).  
The effect of the visitors on the site also must be studied. A study of the effect of the 
visitors on a site can lead to preventing significant negative impacts on landscape elements 
such as vegetation, soil, water, wildlife and historic resources (Marion and Farrell, 1998). 
Negative impacts from tourism arise when the number of visitors and the level of visitor 
use are greater than the environment’s ability to support them. This can put massive 
pressure on the area and can lead to negative impacts. On walking tracks, for example, soil 
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erosion from human trampling can lead to reduction in species diversity and richness as 
well as natural habitat loss (Duffey, 1975; Mathieson and Wall, 1982; Gomez-Limon and 
Lucio 1995; Moisey and McCool, 2001). The damage to existing habitats leads to 
degradation of environmental quality, ecological and aesthetic values of the area. This 
phenomenon can lead to a decrease in tourist numbers in natural tourist destinations. 
Generally, tourist movement and behaviour are important issues for the park planners at 
two levels: managerial and users. A number of decision support systems have been 
developed to support park planners in the process of planning and managing for parks. 
Examples of these methods will be documented in the next section (section 2.4.1). In 
addition, there are a number of visitor support tools to support visitors’ decisions in finding 
and selecting a destination or in finding their way in natural destinations (see chapter 3 for 
examples). However, a decision support system that assists visitors in natural locations to 
make their decision when they are faced with a series of walking tracks is needed. This will 
be dealt with in detail in chapter 3 where the available decision support approaches and 
tools for visitors will be documented.      
2.4.1 Decision Support Approaches for Tourism Management in Natural Locations 
Carrying capacity was first developed in the early 1960s to address the appropriate use of 
wilderness resources (Newsome et al., 2002). During the 1970s, the method was used as a 
decision support method addressing tourism management issues in sensitive environments 
(Farrell and Marion, 2002). The idea was to protect the parks by setting limits to the 
number of visitors based upon a pre-determined level, derived from ecological, social and 
psychological analyses. Though the method is sometimes easy, quick and inexpensive it has 
shown serious limitations in practice, often the product of a questionable series of equations 
and calculations (Farrell and Marion, 2002). In addition, the method often has been 
misapplied to set the visitor numbers without consideration of how the numbers meet 
management objectives (Farrell and Marion, 2002; Lindberg and McCool, 1998). Farrell 
and Marion (2002) and Lindberg and McCool (1998) believe that the method cannot 
minimise visitor impacts. Therefore, a number of more sophisticated methods were 
developed to provide a structure for the management of protected area visitation and 
tourism (Eagles et al., 2002; Marion and Farrell, 1998). These methods can be used as 
decision support tools by the parks managers. In this section, the following methods will be 
reviewed as examples of contemporary visitor management decision support methods:  
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Recreational/Tourism Opportunity Spectrum (ROS or TOS) 
Limits of Acceptable Change (LAC) 
Visitor Activity Management Process (VAMP)  
Visitor Impact Management (VIM) 
Visitor Experience Resource Protection (VERP) 
Tourism Optimisation Management Model (TOMM), and  
Agent-Based Modelling Simulation (ABMS).  
2.4.1.1 Recreational Opportunity Spectrum   
The Recreational Opportunity Spectrum (ROS) was developed by researchers associated 
with the United States Forest Services in 1978 to manage a variety of recreational demands 
placed on its natural destinations (Pierskalla et al., 2007). The ROS method has been used 
by recreation resource managers in Asia, Northern Europe, North America and the South 
Pacific (Ormsby et al., 2004).    
The ROS considers user expectations as well as a possible spectrum of recreational 
opportunities in static spatial zones (Pierskalla et al., 2007; Ormsby et al., 2004). The ROS 
takes a behavioural approach, defining the recreational setting as the combination of 
physical, biological, social and managerial attributes (Boyd and Butler, 1996). The 
physical, biophysical and social components of a landscape are important factors that 
contribute to the ROS spectrum of recreational setting which vary from pristine natural to 
highly developed urban recreation destinations (Pierskalla et al., 2007). The ROS utilises 
the following six specific attributes to define the nature of the opportunities for recreation 
that might be possible within each setting:  
• access 
• management 
• social interaction with other users 
• non-recreational resource uses 
• acceptability of impacts from visitor use, and  
• acceptable levels of control of users.  
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Implementing the ROS requires the following four steps (Ormsby et al., 2004): 
- Define characteristics for each setting considering the influence of setting 
characteristics on visitor experiences 
- Define appropriate activities for each setting considering the relationships 
between activities and impacts 
- Define experience which requires an understanding of visitor expectations 
- Develop management plans to reflect and preserve the opportunities 
The ROS is an attractive method for recreational resources managers as it is a flexible 
method in which recreational opportunities can be offered by integrating the setting with 
visitor priorities and preferences. By incorporating the spectrum concept into management 
plans, specific vulnerable areas can be identified and protected and other settings more 
capable of heavier levels of use can be recognised for more intensive forms of recreation 
(Boyd and Butler, 1996; Ormsby et al., 2004). However, the result of ROS has only 
meaning where the factors and their criteria are accepted in total by all managers. 
Disagreement will affect the rest of the planning program (Farrell and Marion, 2002). 
As an example the ROS method was applied to support recreation management in Mt Cloe 
Forest in Victoria, Australia (Newsome et al., 2002). The project began with assessing the 
demand for various recreational opportunities as well as the recreation that could be 
supplied. The supply and demand information was used to determine where different 
recreational opportunities should be provided. Considering other management concerns 
such as fire protection, timber production, water catchment values and fauna conservation, 
the recreational plan was adjusted. The results were implemented and monitored for a 3-5 
year plan.    
2.4.1.2 Limits of Acceptable Change 
The Limits of Acceptable Change (LAC) planning system was developed over a period of 
years in the early 1980s to address the problems of managing recreational use in protected 
areas by Stankey et al. (McCool, 1996). It is an approach developed as an extension of the 
ROS (Ormsby et al., 2004).  
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The LAC concept is based on the idea that recreational use of an area can reduce the quality 
of both the natural environment and the recreational experience (Eling, 2005; Ormsby et 
al., 2004; McCool, 1996). The LAC is aimed at addressing the impacts of public use on the 
resources and to preserve the environmental setting and resources for future recreational 
use by identifying maximum use levels (Eling, 2005; Boyd and Butler, 1996). It places a 
significant responsibility on managers, with no guarantee that managerial values and 
decisions will be along the lines of user preferences (Boyd and Butler, 1996).  
The LAC includes nine distinct steps in its process (McCool, 1996). These steps are based 
on identifying and monitoring a small number of indicators that specify an acceptable level 
of naturalness and experiential quality for different environmental settings (Ormsby et al., 
2004). What is important is that planners understand the rationale for each step and its 
sequence in the overall process. By clearly understanding the rationale, the steps can be 
modified as needed (McCool, 1996). The LAC stages include (McCool, 1996; Ormsby et 
al., 2004; Eling, 2005): 
- Identify the areas of concern and the issues 
- Define and describe recreational opportunity 
- Select indicators of resource and social conditions 
- Inventory existing resource and social conditions 
- Specify standards for the resource and social conditions in each opportunity 
class 
- Identify alternative opportunity class allocations 
- Identify management actions for each alternative 
- Evaluation and selection of a preferred alternative  
- Implement actions and monitor conditions 
In general, the first five steps in the LAC are intended to guide managers through a process 
of identifying relationships between existing and desired or ‘acceptable’ conditions. The 
final four steps deal with implementing standards where they are appropriate and then 
monitoring the specified conditions to determine when and if change becomes 
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‘unacceptable’ (Ormsby et al., 2004). Therefore no recommendation can be expected where 
there are no current issues (Farrell and Marion, 2002).  
As an example, LAC was used to protect coral reefs and manage snorkelling tourism in Mu 
Koh Chang National Marine Park in Thailand (Roman et al., 2007). The project results 
were used to identify zones within the park suitable for snorkelling and to suggest 
indicators and standards for biophysical and social limits of acceptable change. In doing so, 
data was collected to indicate coral mortality index and coral morphological diversity for a 
number of different sites within the park. The results were used to compare differences in 
vulnerability to snorkelling among the sites. The results revealed significant differences in 
coral’s morphological diversity and vulnerability. In addition, a tourism activity study 
indicated that perceptions of coral conditions varied significantly among tourists visiting 
different reefs. It was indicated that visitors to reefs with high coral mortality show less 
satisfaction levels compared with visitors to reefs with lower coral mortality. Moreover, it 
was indicated that for the case area, when the number of users in a tour exceeded 35, visitor 
perceptions of crowding increased distinctly. Through an LAC model, a combination of the 
coral mortality index and coral diversity with the visitor satisfaction level were used to 
establish a number of indicators and standards for limits of acceptable change for each site. 
For example, as an LAC indicator for social aspects a range of 30 - 35 users per site was 
suggested. The results can be used by the park managers in recreational management of the 
park. In addition, the results can be used to inform visitors on the character of different 
aspects. This can support visitors in choosing an appropriate site to visit. Repeat visitors, 
for example, could choose another tour if they had felt crowded on a previous visit.         
2.4.1.3 Visitor Activity Management Process (VAMP) 
The Visitor Activity Management Process (VAMP) was developed by Parks Canada in the 
late 1980s to complement its existing Natural Resources Management Process (Payne and 
Nilsen, 2002). A decision support framework was used to contribute to the preparation, 
integration and implementation of the public opportunity portion of management plans and 
service plans (Parks Canada, 1994).  
VAMP applies to both new and existing parks, historic sites or canals and assists in 
identifying opportunities and assessing public needs related to public understanding, 
appreciation, enjoyment and definition of levels of service as well as evaluation of 
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effectiveness in providing consistent service to the public (Nilsen and Tayler, 1998; Parks 
Canada, 1994). 
Whereas ROS, LAC and VIM rely on management of the resource, VAMP pays more 
attention to the visitor activity profile (Payne and Nilsen, 2002; Wearing and Neil, 1999). A 
visitor activity profile connects a particular activity with the social and demographic 
characteristics of participants, with the activities’ setting requirements, and with trends 
affecting the activity (Payne and Nilsen, 2002; Wearing and Neil, 1999). General steps of 
the VAMP are (Nilsen and Tayler, 1998): 
- Produce a project terms of reference 
- Confirm existing park purpose and objectives statements 
- Organise a database describing park ecosystems and setting, potential visitor 
educational and recreational opportunities, existing visitor activities and 
services, and the regional context 
- Analyse the existing situation to identify heritage themes, resource 
capability and suitability, appropriate visitor activities, the park’s role in the 
region and the role of the private sector 
- Produce alternative visitor activity concepts for these settings, experiences to 
be supported, visitor market segments, levels of service guidelines, and roles 
of the region and the private sector 
- Create a park management plan, including the park’s purpose and role, 
management objectives and guidelines, regional relationship, and the role of 
the private sector 
- Implement priorities for park conservation and park service planning 
Using social science data, VAMP provides a flexible framework to ensure that visitor 
understanding, appreciation and enjoyment of the resources is just as carefully and 
systematically considered as protection of natural resources. VAMP is not a process to 
justify random development at a site; rather, it is an aid to understanding visitor behaviour 
and, where necessary, to modifying it (Wearing and Neil, 1999). However, VAMP is not a 
process by itself. It is a way of responding to the policy mandate and to senior 
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management’s vision of the need for accountable, professional decisions in developing 
opportunities for recreational enjoyment (Farrell and Marion, 2002; Wearing and Neil, 
1999; Graham et al., 1988). 
As an example, VAMP was used to develop visitor activity management of Kejimkujik 
National Park, in eastern Canada (Graham et al., 1988). It was used for development of a 
process for determining appropriate activities and prioritising the same for a management 
plan, and for development of a summer season visitor service plan. In doing so, the first 
step was ranking appropriate visitor activities available within the park. Data about existing 
facilities, services and activities as well as users, park use pattern and potential visitors and 
trends were gathered and analysed. Facilities, services and use patterns were evaluated. 
Comparing different possible development options, a final visitor activity plan was 
developed. The application of VAMP in this case study provides a more comprehensive 
understanding of a range of existing visitor activities and priorities for future management 
action for the park managers.  
2.4.1.4 Visitor Impact Management  
In the early 1990s, the Visitor Impact Management (VIM) was another managerial decision 
support method developed for use within US National Parks, with the aim of reducing or 
controlling negative effects of use of parks areas (Newsome et al., 2002). It focuses on 
identifying problems and unsuitable conditions, on identifying likely causal factors 
resulting in undesired impacts, and on identification of management strategies for 
mitigating or preventing unacceptable effects of use. It has proved reasonably effective as a 
management strategy where a system of control, data collection and analysis and 
management are in place (Boyd and Butler, 1996).  
Similar to LAC, the VIM approach provides park management with a framework for 
developing alternative management strategies in an attempt to reduce, or at least control, 
undesirable impacts associated with tourism. Like LAC, management objectives for 
tourism are established at the outset. Indicators for biophysical and social change are 
established, against which conditions in the park can be measured and monitored. 
Alternative management strategies are then determined and classified that will enable 
impacts to be controlled (Arrowsmith, 2002; Marion and Farrell, 1998). The final step in 
VIM is the implementation and on going monitoring of developed alternative strategies, 
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recognising that flexibility, responsiveness and monitoring are essential components of any 
implemented strategy (Arrowsmith, 2002). It is a flexible process and can be used to 
identify a wide range of impacts, however, it was developed to address current condition 
impacts rather than to assess potential impacts (Marion and Farrell, 1998).   
As an example, VIM was used to develop an environmental impact methodology for diving 
areas in San Andres Island in Colombia to protect the health of the coralline formation and 
benthic communities and also to promote the attractiveness of the area for scuba diving 
(Mejia et al., 2008). In this research, using a Global Positioning System (GPS) and portable 
sonar locations of the anchorage points within the area were determined. Condition and 
vulnerability of current assessment of coralline formations were studied. Diver and visitor 
influence to every dive spot was analysed and visitor carrying capacity was determined for 
different diving sites. General management strategies were proposed, evaluated and 
finalized. The results were used for cartographic localisation of the diving areas and to 
propose the appropriate guidelines for the operation and development of diving spots. In 
addition, strategies for protection and use of the diving areas were recommended.     
2.4.1.5 Visitor Experience Resource Protection 
The Visitor Experience Resource Protection (VERP) method was developed by the US 
National Parks Services in the early 1990s. The VERP is an approach aimed at addressing 
the quality of the resource and the appropriate range of visitor experience (Hof and Lime, 
1997; Nilsen and Tayler, 1998). General steps of the VERP are (Newsome et al., 2002): 
- Describing the issues 
- Analysing existing resources and visitor use 
- Determining a potential range of visitor experiences and resource conditions 
- Allocating zones 
- Selecting indicators and developing standards 
- Implementation of the plan 
The VERP method is a suitable approach to be used along with the process of a 
management plan (Nilsen and Tayler, 1998). However, the precise definition of a standard 
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to measure an indicator variable could be always in doubt (Hof and Lime, 1997). In 
addition, the method does not suggest an adequate monitoring step to assess effectiveness 
of management. (Newsome et al., 2002; Nilsen and Tayler, 1998).  
As an example, the method was applied at the Merced Wild and Scenic River, Yosemite 
National Park, US. The method was implemented to monitor ecological and social 
conditions using indicators and standards to inform management action (Bacon et al., 
2006). In doing so, the first step was defining the desired conditions. This involved 
delineation of the geographical locations and definition of appropriate types and levels of 
human use within the area. Three different management zones were developed for the park 
including wilderness, visitor use and developing areas. Ten indicator variables were 
established to measure and monitor environmental conditions within the study area 
including trail encounters, number of people at one time, parking capacity, availability of 
facilities, wildlife exposure to human food, number of social tracks, length of social tracks, 
riverbank erosion, ethno botany  and water quality. Standards of acceptable quality were 
established for each indicator variable based on best professional practice and informed by 
available scientific research. For example, percentage of available picnic tables versus area 
capacity at selected sites was considered as an indicator for the facility availability. 
According to the standard for the facility availability indicator, visitors should be able to 
find vacant table 70% of the time during peak hours at picnic areas. A monitoring guide 
was developed for each indicator variable. Annual reports were used to evaluate the plan 
and monitoring actions for five years.   
2.4.1.6 Tourism Optimisation Management Model 
In 1996, the Tourism Optimisation Management Model (TOMM) was developed in 
Australia by Manidis Robert Consultants (Kangaroo Island, 2006). It is an approach 
developed on the LAC system to help monitor and manage tourism in a sustainable manner 
rather than maximum levels (Wearing and Neil, 1999). General steps of the TOMM are 
(Kangaroo Island, 2006; Newsome et al., 2002; Wearing and Neil, 1999): 
- Identifying issues and data inventory including alternative scenarios for 
tourism in a region 
- Identifying optimum conditions, indicators and acceptable change  
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- Identifying poor performance and developing management options to 
address poor performance 
The TOMM method provides a framework based on the political and economic 
environments in which use of natural areas occurs with consideration of the community 
needs and health. However, the method requires a significant level of data and information 
resources (Newsome et al., 2002).  
As an example, the TOMM method was used to manage tourism on Kangaroo Island, South 
Australia (Kangaroo Island, 2006). The project was aimed at monitoring and 
communicating the quality and quantity of tourists on the Island. A range of monitoring 
programs based on a series of indicators were developed to identify the health of the 
environment, the number and type of tourists visiting, the health of the Island community 
and the type of experience visitors were having. Then it was determined whether the 
current situation was healthy or not. In addition, solutions to improve the situation were 
suggested. 
2.4.1.7 Agent-based Modelling Simulation 
Agent-Based Modelling Simulation (ABMS) is a management decision support method that 
has recently been used by park managers to better plan the development of tourist 
infrastructure (O’Connor et al., 2005). It will be dealt with in detail as a decision making 
method in the next chapter, section 3.4, where examples of decision making methods will 
be documented. 
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2.5 EVALUATION AND COMPARISON BETWEEN THE DECISION 
SUPPORT METHODS 
A number of decision support methods for tourism management in natural destinations 
were introduced in section 2.4. The methods are different and yet are similar in some ways. 
Table 2.1 summarises these disparities and similarities. The agent-based modelling 
simulation method will be compared with a number of decision making approaches in 
section 3.6. 
As is documented in this chapter, decision support methods can be used to provide a 
structure for the management of protected area visitation and tourism in a sustainable 
manner, though there are some differences in the aims and processes of the methods (table 
2.1). Generally, the methods are developed to assist when there is any issue in relation to a 
natural tourism location and the number of visitors, either by management of the resource 
or visitor activity profile. Most of the methods consider existing recreational conditions and 
opportunities to identify visitors’ expectations and determine appropriate visitor activities. 
However, none of them in fact, are developed fundamentally to be used by visitors to 
support them in making their decision in selecting a natural location or a walking track, 
though LAC has the potential to support visitors in choosing an appropriate location. A 
number of decision support tools and methods that can be used to support visitors’ 
decisions will be reviewed in chapter 3.    
2.6 CONCLUSIONS 
In this chapter, definitions for different types of tourism, natural tourist destinations and 
managerial decision support methods were documented. Throughout the chapter, the need 
for developing a system to support tourists in making their decision in finding their 
appropriate walking tracks in natural destinations was discussed. 
Chapter 3 will start with a review on decision support systems for visitors. The chapter then 
continues with a definition of decision support systems and spatial decision support systems 
and their relationship to geographical information systems. Then it will continue with the 
decision making process and introduce different decision support system approaches. A 
number of different decision support tools also will be reviewed in chapter 3. Considering 
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the advantages and disadvantages of the approaches and tools, the chapter will conclude 
with a suitable decision making approach and tool thus fulfilling the aim of this research 
project.  
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CHAPTER 3: SPATIAL DECISION SUPPORT SYSTEMS    
3.1 INTRODUCTION 
In chapter 2, definitions for different types of tourism, natural tourist destinations and a 
number of decision support methods for tourism management in natural destinations were 
documented. The need for developing a system to support tourists to help make their 
decision in finding appropriate walking tracks in natural destinations was discussed in 
chapter 2.  
Chapter 3 aims to introduce a suitable decision support approach and tool for visitors to 
natural destinations. It starts with a discussion on the process of decision making. Then 
decision support systems (DSS) is documented followed by a discussion on the relation 
between decision support systems and geographical information systems (GIS). The 
chapter continues with introducing a number of different approaches of decision support 
systems considering their advantages and disadvantages. The chapter then continues with a 
discussion on the chosen approach that was deemed to be the most suitable to meet the aim 
of this research project.  
The chapter then concludes with the introduction of various contemporary decision support 
tools and a discussion on a suitable display device for the aim of this project. 
3.2 DECISION MAKING PROCESS 
Decision making involves a process of logical steps to resolve a complex problem. The 
process starts with decision problem recognition and ends with recommendations or the 
selection of an action from among alternatives for the purpose of attaining a goal or goals 
(Malczewski, 1999a; Turban et al., 2005; Azuma et al., 2006). 
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Malczewski (1999a) believes the quality of the decision making depends on the steps taken 
to reach the final decision. The following six steps are suggested as the main steps in the 
process of decision making (Malczewski, 1999a; Malczewski, 1999b; Baker et al., 2001; 
Dominick et al., 2001; Turban et al., 2005): 
1. Clarifying the problem and requirements: Any decision making process 
begins with the recognition and definition of the problem. The problem is a 
perceived difference between the existing and desired states of a system. The 
desired conditions that any acceptable solution to the problem must meet 
have to be defined. In this step, raw data must be obtained, processed, and 
examined for clues that may identify problems or opportunities and 
solutions. The strategy is to divide the problem into small, understandable 
parts; analyse each part; and integrate the parts in a logical manner to 
produce a reasonable solution. Requirements are conditions that any 
acceptable solution to the problem must meet. Requirements spell out what 
the solution to the problem must do. 
2. Identifying objectives: This step involves specifying and identifying a goal 
or a set of goals or objectives which are related to an issue of concern. Goals 
or objectives should be stated positively and they must be achievable. As 
they are useful in identifying superior alternatives, they are developed prior 
to identifying alternative solutions.   
3. Identifying alternative solutions: Different alternatives can be determined to 
change the initial condition into the desired condition. The alternative 
solutions vary in their ability to meet the desired goal or purpose. The 
process of generating alternatives is based on the value structure and is 
related to the set of evaluation criteria. A number of criteria will be 
determined to evaluate how well each alternative achieves the purpose. The 
criteria can be weighted and used to express the importance of each criterion 
relative to other criteria and to rank the alternatives based on the decision 
maker’s preferences. 
4. Selecting a decision making approach: There are varieties of decision 
making approaches that can be used in making the decision from among 
different alternatives (section 3.4 provides some examples). The selection of 
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approach needs to be based on the complexity of the problem, the desired 
state as well as the experience of the decision-makers. This will be discussed 
in section 3.4.2. 
5. Applying the approach to assess alternative solutions: Each alternative is 
evaluated and analysed in relation to others in this step. Alternatives can be 
evaluated with quantitative methods, qualitative methods, or a combination. 
This evaluation provides a common language and approach that removes 
decision making from personal preference or idiosyncratic behaviour to 
public preference. Usually no one alternative will be the best for all 
purposes, requiring alternatives to be compared with each other. The best 
alternative will be the one that most nearly achieves the decision maker’s 
purposes and preferences. The evaluation can be done through a criteria 
weighting process.  
6. Making a decision: The last step is decision making. After the evaluation 
process selected a preferred alternative, the solution should be checked to 
ensure that it truly solved the problem identified. Therefore, the original 
problem statement is compared to the goals and requirements. In other 
words, a final solution should fulfil the desired objective, meet requirements, 
and best achieve the goals within the values of the decision makers. Then the 
final solution can be implemented. 
As an example, the six steps of a decision making process to find a natural tourist 
destination using a Cost Benefit Analysis approach (see section 3.4.1 for furthe definition) 
could be as follows: 
1. Clarifying the problem and requirements: finding a natural tourist 
destination. Example of requirements: destination should be in a coastal 
area.  
2. Identifying objectives: for example: providing a range of recreational 
facilities and activities, opportunity for sightseeing and convenient close 
access.  
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3. Identifying alternative solutions: for example: identifying different natural 
tourist destinations located in coastal areas. Determining criteria based on 
the identified objectives. For example, for ‘convenient close access’: 
selecting a coastal park based on its distance, up to 2 hours’ drive.  
4. Selecting a decision making approach: Cost Benefit Analysis.  
5. Applying the approach to assess alternative solutions: assessing different 
coastal tourist destinations using Cost Benefit Analysis.  
6. Making a decision: selecting the most appropriate destination.  
The six steps of decision making do not necessarily follow a linear path from clarifying the 
problem to making a decision. At any point in the decision making process, it may be 
necessary to loop back to a previous step. For example, requirements can be revised 
according to the existing alternative solutions. For the above-mentioned example, the 
requirement ‘destination should be in a coastal area’ could change to ‘destination should be 
in a coastal and mountainous area’ for the aim of convenient close access if just a few 
coastal areas meet the convenience close access criteria. Figure 3.1 shows a process of 
decision making based on the above-mentioned six steps:  
 
 
 
 
 
 
 
 
 
Figure  3.1 A basic model of a decision making process 
However, not all decision making approaches follow these steps. For example, Bayesian 
Belief Networks apply a probability framework instead of weighting criteria to evaluate 
alternatives. More detail on Bayesian Belief Networks will be documented in section 3.4 
A basic model of a decision making process 
Clarifying problem and requirements 
Identifying objectives 
Selecting a decision making method 
Applying the tool to assess alternative solutions 
Making decision
Determining 
criteria 
Weighting 
criteria 
Identifying alternative solutions
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where a number of the most commonly used approaches of decision making will be 
introduced. 
3.3 DECISION SUPPORT SYSTEMS 
A DSS applies critical thinking to information, data and experience in order to make a 
reasonable decision for the purpose of attaining a goal or set of goals when the choice 
between alternatives is unclear (Turban et al., 2005; Baker et al., 2001). It aims at 
generating and evaluating alternative solutions in order to gain insight into the problems, 
trade-offs between various objectives and support the decision making process (Sharifi and 
Herwijnen, 2002). For example, a DSS was developed for integrated coastal management 
to improve the understanding of the inter-relationships between the natural and socio-
economic variables and therefore to support decision making (Westmacott, 2001). The DSS 
was designed to evaluate alternative strategies and analyse the consequences of the 
management.  
During the early 1970s, DSS emerged as a practical approach for applying computers and 
information to the decision problem (Igbaria et al., 1996; Pearson and Shim, 1995). An 
article by Gorry and Scott-Morton in 1971 titled “A framework for Management 
Information Systems” has been widely recognised as a landmark in the DSS literature 
(Sharifi and Herwijnen, 2002). In their article Gorry and Scott-Morton defined DSS as 
interactive computer-based systems which help decision-makers utilise data and models to 
solve unstructured problems. Sprague and Carlson in 1982 extended this definition to 
include:  
• the ability to solve the less well-structured or semi-structured and 
unstructured problems that managers often face, 
• the ability to combine analytical models with traditional data access and 
retrieval functions, 
• the ability to be user friendly and accessible by decision makers with 
minimal computer experience by focusing on features; and 
• the ability to be flexible and adaptable to accommodate changes in the 
environment and to different decision making approaches. 
DEVELOPING A VISITOR DECISION SUPPORT SYSTEM FOR NATURAL TOURIST DESTINATIONS 
 
Chapter 3: Spatial decision support systems 34
While there are many definitions of DSS, there is a general agreement that these systems 
focus on specific decisions and on supporting rather than replacing the user’s decision 
making process. In addition, as a general consensus in the definitions of DSS the database 
and model components are usually required to fully support decisions (Keenan, 1997).  
As computer-based systems, DSS assist decision makers in semi-structured and 
unstructured tasks, support rather than replace judgement, and improve the effectiveness of 
decision makers rather than their efficiency (Turban et al., 2005; Ayeni, 1997, Keenan, 
1997). Turban et al., (2005) define semi-structured decisions as decisions in which some 
but not all of the decision making processes are structured. In other words, a semi-
structured decision is when decision makers cannot precisely define their problem or fully 
articulate their objectives in the decision making process (Ayeni, 1997; Densham, 1991). 
An unstructured (or non-programmed) decision is a decision in which none of the decision 
making process is structured (Turban et al., 2005).   
DSS are decision aids and occur in all areas of scientific analysis and investigation (Ayeni, 
1997). DSS which have been developed for applications including strategic planning, 
scheduling of operations, and investment appraisal, provide a framework for integrating 
database management systems, analytical models, and graphics to improve decision making 
processes (Densham, 1991).  
DSS can help managers and all users in the decision making process. They provide easily 
understandable assistance to enable non-technical decision makers to find the best 
alternative in the shortest time (Pourvakhshouri and Mansor, 2003). They can reflect 
different concepts of decision making in various decision situations. DSS are particularly 
useful for problems where problem solving is enhanced by an interactive dialogue between 
the system and the user. They are aimed at generating and evaluating alternative solutions 
in order to gain insight into the problems, trade-offs between various objectives and support 
decision making processes (Sharifi and Herwijnen, 2002).  
A DSS assumes that there is no single solution or answer to a problem, but allows users to 
bring their experience into the solution of the problem. DSS must have an interface that is 
both easy and powerful to use, enable the user to combine models and data in a flexible 
manner; and make full use of all the data and models that are available. Furthermore, by 
using the models in the system, DSS must help the user to explore a series of new possible 
alternatives for them (Ayeni, 1997). 
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The major DSS components according to Turban and Watkins (1986) and Turban et al., 
(2005) include: 
• data-management subsystem which includes a database that contains 
relevant data for the situation and is managed by software called the 
database management systems (DBMS) which contains the functions of 
manipulation of the required data  such as spatial data, 
• model management subsystem which is a software package that contains the 
functions for data analysis. This software is often called a model base 
management system (MBMS), 
• user interface subsystem which manages the interface between the user and 
the rest of the components of the system interface, and 
• knowledge-based management subsystem, which is optional, can support 
any of the other subsystems or act as an independent component.    
3.3.1 Spatial Decision Support Systems  
A Spatial Decision Support System (SDSS) is one type of computer-based system that is 
designed to assist decision making (Corbett et al., 2001). SDSS or Decision Support 
Systems with spatial capabilities have become increasingly popular systems in DSS 
processes since the 1970s. Since that time, there has been a rapid increase in computational 
resources and increased reliance on visualisation in decision analysis (Uran et al., 2003; 
Rinner, 2003; Jarupathirun and Zahedi, 2007).   
SDSS have been developed for various applications and for specific decisions in fields 
related to geographic information science such as land use planning and environmental 
management (Canessa and Keller, 2003). Examples of using SDSS in environmental 
management are forest management, coastal and marine resource management and natural 
disaster management (Corbett et al., 2001).  
There are a number of different definitions of SDSS. Densham (1991), Malczewski (1997), 
Keenan (2003), Ward et al. (2003) and Li et al. (2004) define SDSS as a computer based 
system that utilises spatial data provided by GIS to support decision making processes in 
solving a semi-structured spatial decision problem in a flexible manner. Yan et al. (1999) 
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extends the definition to include the fact that SDSS can flexibly generate decisions to a 
spatial problem and choose the best solution with the spatial data, application models, 
software tools and expert knowledge.  
In general, the definitions refer to SDSS as a spatial DSS utilising spatial data in the 
decision-making process. SDSS in this thesis is a:  
• computer based system,  
• decision support system that can be used in helping decision-makers to 
identify and solve a semi-structured or unstructured spatial decision 
problem, and 
• DSS using GIS.  
A spatial decision support system includes the components of DSS with attention to spatial 
data. The main difference between DSS and SDSS is the use of geographical and spatial 
data and information in SDSS.  Therefore, the key components of a SDSS are the same as a 
DSS and include database management systems, model bases management system and user 
interface system (Turban et al., 2005).  
3.3.2 Geographic Information System and Decision Support Systems 
A GIS is a system that integrates the data input, data storage and management, data 
manipulation and analysis, and data output to support land use decision-making activities 
(Makhdoum, 1999; Malczewski, 1999a; Segrera et al., 2003).  
GIS offer a unique opportunity to tackle more efficiently and effectively problems 
traditionally associated with data collection and analysis. They play a vital role at the initial 
stages of decision making by storing and managing a large amount of data and information 
(Keenan, 1998). Generally, data are of little value in and of themselves. To be useful, they 
must be transformed into information. When data are organised, presented, analysed, 
interpreted, and considered useful for the decision problem, they become information. 
Information is used by the decision maker and is derived from data (Malczewski, 1999a).  
Most GIS provide statistical and mathematical modelling capabilities that are important for 
the decision making (Malczewski, 1997). The capabilities of GIS for an advanced spatial 
analysis have grown substantially over the past few years. Some GIS support a wide range 
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of advanced functions such as spatial statistics and mathematical modelling such as 
autocorrelation, spatial interactions, simulation, and decision analysis. However, GIS has 
limited capabilities in supporting some parts of the decision making process such as 
evaluation and analysis of alternative objectives (Keenan, 1997; Malczewski, 1999a). 
Whereas DSS and GIS can work independently to solve some simple problems, many 
complex situations demand that the two systems be integrated to provide better solutions 
(Li et al., 2004). It is suggested that the integration of a DSS and a GIS provides a platform 
for incorporating preferences into GIS procedures (Malczewski, 1999a). This is in fact what 
SDSS provide. 
In addition, there is a close relationship between SDSS as a decision support system and 
GIS as a spatial decision tool (Segrera et al., 2003). Crossland et al. (1995) believes that the 
addition of GIS technology to the decision environment for a spatially referenced decision 
task not only leads to SDSS users spending shorter times on solving problems, but also GIS 
increase the transparency and opportunities to reach a collaborative and comprehensive 
decision. Some GISs provide a spatial modelling environment and also a link between the 
interface and database that allow the decision makers to easily query spatial data (Keenan, 
1997; Malczewski, 1997). There is an increasing interest in the use of GIS as a SDSS 
generator (Crossland et al., 1995; Keenan, 1997). Keenan (1997) also believes SDSS are 
commonly considered as application-specific software solutions, and GIS are described as 
the natural SDSS generators. Mennecke (1997) also sees SDSS as an easy to use subset of 
GIS, which incorporates facilities for manipulating and analysing spatial data.  
3.4 DECISION SUPPORT APPROACHES 
A decision making approach is a rational process that provides organised ways of applying 
critical thinking skills to develop accumulating answers to questions about the problem 
(Baker et al., 2001). A number of managerial decision support approaches were 
documented in section 2.4. Managerial decision support approaches are aimed at addressing 
issues relating to tourism, tourism destinations and visitor impacts on the destinations at 
managerial level. There exist other categories of decision making approaches including: 
• Learning approaches such as Decision Tree that analyses criteria based on 
sequential (interactive or cyclical) articulation of the decision maker’s view 
(Vreeker et al., 2002). 
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• Collective approaches that enable decision makers to make a decision based 
on multi-user bargaining negotiation or voting procedures.  Delphi 
Technique and Social Choice (SC) are examples of collective methods 
(Vreeker et al., 2002; Srdjevic, 2007).  
• Single-user approaches: Generally there are two major categories of decision 
making processes suitable for single-users including Multi Criteria and 
Monetary approaches (Delft and Nijkamp, 1977). 
Learning approaches are used to predict a membership of cases in the classes of a 
categorical dependent variable based on their measurements of several predictor variables 
(Lee et al., 2007). Collective approaches are used for multi-person decision makers. This 
research project will apply an approach suitable for a single-user, non professional decision 
maker. Therefore, neither of the first two categories of decision making approaches are 
suitable for the objective of this research project. 
Multi Criteria approaches are based on prior ranking of the decision-makers’ preferences 
and include the Goal Achievement Matrix, Multi Criteria Analysis and Analytic Hierarchy 
Process (Delft and Nijkamp, 1977; Baker et al., 2001; Vreeker et al., 2002).  
Monetary approaches provide a framework for decision making in quantitative and 
monetary terms. They include techniques such as: Cost Benefit Analysis and Planning 
Balance Sheet (Delft and Nijkamp, 1977; Vreeker et al., 2002). However, Delft and 
Nijkamp (1977) noted that the Planning Balance Sheet may include non-monetary project 
effects. Therefore, the approach can be considered as an intermediate approach between 
monetary approaches and multi criteria approaches. 
However, there are a number of other decision making approaches that are not categorised 
in the above-mentioned categories. For example, Bayesian Belief Networks and Agent-
based Modelling Simulation are emergent models and Geographical Visualisation (geo-
visualisation) is used as a visual approach. The following techniques provide examples of 
the most commonly used DSS approaches in tourism planning and management:  
• Cost Benefit Analysis 
• Planning Balance Sheet 
• Goal Achievement Matrix 
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• Analytic Hierarchy Process 
• Multi Criteria Analysis 
• Bayesian Belief Network 
• Agent-based Modelling Simulation  
• Geographical Visualisation 
Not all these approaches are used by the parks managers in the process of planning for the 
parks, but the approaches will be introduced here as fundamental methods to develop a 
visitor decision support system for natural tourist destinations through this research project. 
These approaches will be introduced in this section. In section 3.6, among the following 
approaches, a suitable decision support approach will be selected.     
3.4.1 Cost Benefit Analysis 
Cost Benefit Analysis (CBA) was first used to evaluate US flood control projects in 1936 
by the US Army Corps of Engineers based on the theory of ‘welfare economics’1 (Parkin, 
1993). The aim was to estimate the future streams of capital and operating costs and 
revenues accruing from the implementation of investment projects (Delft and Nijkamp, 
1977). Nowadays, a CBA represents details and evaluation of almost all direct and indirect 
costs and benefits of the projects. It can be used to judge the highest rate of benefits among 
alternative solutions (Delft and Nijkamp, 1977; Parkin, 1993, Baud-Bovy and Lawson, 
1998).  
The approach can apply where all the effects are quantitative and in monetary terms. For 
example, the CBA can be used for an efficiency test on an investment decision (Vreeker et 
al., 2002). It also can provide a framework to identify the likely economic impacts 
associated with tourism development (Goldman et al., 1994). CBA has become the most 
common approach employed by economists and planners to assess public projects (Delft 
and Nijkamp, 1977; Parkin, 1993; Vreeker et al., 2002).  
                                                
1 Theory of ‘welfare economics’ is a branch of economics that seeks to evaluate economic policies in terms of 
their effects on the well-being of the community (Encyclopædia Britannica, 2007). 
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However, there are some difficulties in the use of cost-benefit analysis. A comprehensive 
cost-benefit approach requires a transformation of all project effects into one single 
monetary dimension. Therefore, one limitation to the CBA is the fact that the evaluation of 
a project must relate to a clear monetary uni-dimensional criterion (Delft and Nijkamp, 
1977). In addition, considering intangibles such as environmental costs and benefits (or 
environmental impacts) and aesthetic values and converting these to monetary values is 
generally impossible. As a cost benefit framework is only based on socio-economics, it can 
cause negative reactions amongst non-economists and bring the whole of the CBA into 
disrepute (Delft and Nijkamp, 1977; Parkin, 1993).  
Swarbrooke (1999) points out that CBA can be implemented to help make decisions for 
tourism development project proposals. However, he adds it is difficult to quantify social 
costs and benefits which arise from tourism developments such as crime, social alienation 
and the erosion of traditional cultures. It is not always easy to evaluate short-term versus 
longer term impacts. In addition, the CBA is not usually sophisticated enough to take 
account of the fact that the costs and benefits are different for different people. Moreover, a 
CBA project may benefit the region as a whole but may bring great costs to a small section 
of the community (Swarbrooke, 1999).  
For example, CBA can be used as a decision support tool by a sales director to decide 
whether to implement a new computer-based contact management system (Mind Tools 
Ltd., 2006). For example, all costs and benefits must be considered. Costs include new 
computer equipment, training costs and lost time costs as well as lost sales costs through 
disruption and inefficiency during the first months. Benefits include increasing mail 
capacity, improving efficiency, improving customer service and increasing the ability to 
manage sales effort. Comparing an estimated quantitative value of the costs and the benefits 
can be used in the process of decision making by the sales director.        
3.4.2 Planning Balance Sheet 
Nathaniel Lichfield designed the Planning Balance Sheet (PBS) in 1956 (Sager, 2003). The 
Planning Balance Sheet was designed to compare alternative town plans in Britain. In fact 
the PBS is a variation of the cost benefit analysis (CBA) which can be used to assist 
decision makers along with a range of other approaches (Parkin, 1993; Lichfield et al., 
2003).  
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PBS can be used to measure the costs and gains to the community such as the costs of 
losing an area of agricultural land, of road accidents, of vehicle operating costs and an 
analysis of the costs and benefits of planning itself (Lichfield et al., 2003; Sager, 2003). For 
example, it has been used to evaluate the environmental impacts of tourism (Mason, 2003). 
The PBS technique provides a scoring and weighting framework for the evaluation of 
options against criteria or objectives. It is a tool to assist in the understanding of the 
performance of an option and to make explicit the trade offs between alternative solutions 
(Parkin, 1993; Maunsell Limited, 2005).     
Computer based models can be used in the PBS. For example, the Personal Net Worth 
Calculator is a computer based PBS that can be used in a financial decision making process. 
Using Excel spreadsheets, the software allows the planner to perform ‘what if’ scenarios 
and provide options that will guide decisions in resolving conflicts of use (Personal Net 
Worth Calculator, 2007).  
The planning balance sheet approach can be considered as a detailed CBA. It can 
incorporate both monetary and non-monetary measures which are used to measure the 
efficiency of a plan. This is including all costs and benefits in the balance sheet whether 
they can be objectively (quantitatively) measured or not. In addition, it is designed to take 
account of diverse groups in society who will be affected through producing and/or 
developing a plan (Baud-Bovy and Lawson, 1998). In this way both the efficiency aspects 
and the equity aspects of a project can be considered Delft and (Nijkamp, 1977). However, 
Parkin (1993) states that the PBS does not consider the community objectives.  
There are some other difficulties in the use of the planning balance sheet approach. Hill 
(1966) points out that the results of a planning balance sheet have only meaning where the 
objectives are well defined (cited by Pettit, 2002). Hill (1966) also states that not only does 
PBS neglect the clear classification of the objectives governing a particular solution, but not 
all listed costs and benefits can be used for inclusion in the PBS (cited by Pettit, 2002). 
Moreover, Delft and Nijkamp (1977) point out that due to difficulty in the weighting 
criteria, the priorities of the various solutions are unclear in the PBS. 
PBS was used to assess and evaluate the advantages and disadvantages of different 
strategies for transport infrastructure and management for the Western Corridor, New 
Zealand (Maunsell Limited, 2005). The approach was used for the evaluation of specified 
project elements and to assess scenarios formed from combinations of the project elements. 
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For the first step five main objectives were identified by the project expert committee. The 
objectives included regional development, safety, access improvement, public health, 
environmental issues and economics. Then, a number of specific sub-objectives were 
identified. For example, for access improvement, accessibility, travel time reliability, 
resilience of the road and rail as well as improvement in the extent of choice were 
considered. For the environmental issues, greenhouse gas emissions, effects on indigenous 
habitats, impacts on vulnerable ecosystems and impacts on archaeological sites as well as 
landscape, visual and recreational opportunities were considered. In the next step, specific 
indicators were identified for each of the sub-objectives. For example, for landscape, visual 
and recreational opportunities, the indicators were identified as the presence and value of 
significant outstanding natural landscape, permanent change to landscape character and the 
capacity for the landscape to absorb change associated with a new transport infrastructure. 
Then indicators were scored to recognise both advantages and disadvantages of the sub-
objectives. These scores were used to judge the relative importance of one objective against 
another by the project expert committee. The total available weighting for the objectives 
economics had the highest rate of importance at 24 percent and public health the least at 11 
percent. The other weightings were regional development 19 percent, safety 14 percent, 
access improvement 16 percent and environmental issues 16 percent. The weightings were 
used to review the decision making process associated with the review of different plans for 
the project.     
3.4.3 Goal Achievement Matrix 
The Goal Achievement Matrix (GAM) is a decision support approach presented by Morris 
Hill in 1966 (Sager, 2003). GAM builds upon both the PBS and CBA and offers multiple 
objectives analysis (Pettit, 2002). It was developed to overcome the lack of reference to 
community objectives by the CBA and the PBS (Parkin, 1993). The GAM is generally 
accepted as a suitable process for evaluating the benefits and costs of alternative plans, 
particularly in the planning of land use and transport (Sager, 2003; State Government of 
Tasmania, 2003). For example, a land use planner can put demographic (socioeconomic) 
and land use (physical and environmental) data together within a GAM to formulate and 
evaluate land use planning scenarios (Pettit and Pullar, 2004). 
The GAM approach relies upon the identification of a set of objectives or goals that any 
project should achieve (Baud-Bovy and Lawson, 1998; State Government of Tasmania, 
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2003). It requires the analyst to specify objectives against which impacts of the plans are 
judged. To reveal the important equity effects of the plans, the impacts are also classified 
according to the community groups affected by them. To evaluate each alternative plan, a 
matrix table is drawn up for goals and groups to determine the impacts for each goal and 
group listed as costs or benefits. The critical component of the GAM approach is the 
weights (Berechman and Paaswell, 2005). Value weights are set for each of the goals by the 
analyst and another set of value weights for the goals are set to reflect the different 
importance of each goal to the groups. The group weights are multiplied by the impacts to 
determine an index of achievement of each goal. The final plan will be arrived at according 
to an overall score of both the group weights and the index of achievement of each goal 
(Parkin, 1993). The weights values can be based upon a rating technique and/or ranking 
technique (Pettit, 2002). In other words, in the GAM approach all criteria used for the 
evaluation and all projects will be put into a matrix. Since not all criteria are considered 
equally important, a vector of weights will be produced to show decision makers 
preferences (Berechman and Paaswell, 2005). 
The GAM approach considers goals and value weights to evaluate plans where the interest 
of the community and benefit is more important than economic efficiency alone (Parkin, 
1993). The GAM analysis is a useful tool both for the consideration of issues whose 
benefits and costs are not able to be quantified in dollar values and in highlighting conflicts 
between areas of significance like social, economic and/or environmental (State 
Government of Tasmania, 2003; Pettit and Pullar, 2004). 
In spite of the stated advantages, as stated by Pettit (2002) cited from Hill (1966) and Coyle 
(1982), the GAM has some weaknesses. The approach has been designed for the 
comparison and ranking of planning proposals rather than for testing their absolute 
desirability. It has a complex and time consuming procedure (Hill, 1966; Coyle, 1982). It is 
difficult to be explicit on the interaction and interdependence between objectives (Hill, 
1966). The approach is not very useful if weights cannot be objectively determined (Hill, 
1966; Parkin, 1993). 
In another case study, the GAM was found useful in developing and evaluating planning 
scenarios for the future growth of Hervey Bay, Australia (Pettit and Pullar, 2001). Three 
urban growth scenarios were defined for the study including future trends, maximum 
employment and sustainable development. Based on the research methodology defined for 
the study, a comparative analysis was found suitable to compare the strengths and weakness 
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of all three scenarios. However, GAM was found useful in investigating the efficiency of 
each of the scenarios. For example, GAM was used to investigate the efficiency of the 
future trend scenario. In doing so, the study used a number of criteria including 
infrastructure based criteria and environmental based criteria. Infrastructure based criteria 
used to evaluate the scenario included land serviced by an existing road network, land 
within close proximity to existing water mains and land in close proximity to existing sewer 
water mains. The evaluation of the environment based criteria was undertaken using criteria 
including percentage of prime agricultural land, significant remnant vegetation, national 
parks, coastal wetlands, riparian vegetation and existing open space. The results for each of 
the criteria were calculated with respect to various land use categories such as commercial 
business, light industry, general industry, medium density residential, low density 
residential, park residential and rural residential. The results calculated the percentage of 
land which is either not sufficiently serviced by existing infrastructure or which negatively 
impacts upon land considered environmentally significant. Examination of the GAM results 
shows that the efficiency of future trends for an urban growth scenario are positive for most 
criteria.            
3.4.4 Multi Criteria Analysis 
Multi Criteria Analysis (MCA) is a decision support approach that was developed in the 
1990s for solving complex multi-criteria problems (Stewart, 1992; Mendoza et al., 1999; 
Rinner, 2007). It contains both qualitative and quantitative aspects of the problem in the 
decision making process (Mendoza et al., 1999). The technique is a well-known decision 
support approach and is widely used in fields from economic analysis to environmental 
impact assessment (Villa et al., 2002; Pettit and Pullar, 2004; Marinoni, 2006). The 
approach can help planners to make better informed decisions and test planning scenarios 
(Pettit and Pullar, 1999). 
The MCA is a tool that can help evaluate the relative importance of all objectives or criteria 
involved using expert weightings to specify trade-offs between competing suitability 
factors and reflect their importance in the final decision making process (Mendoza et al., 
1999; Pettit and Pullar, 2004). 
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Hajkowicz (2002) states that the MCA generally includes a set of:  
• evaluative criteria,  
• weights (which indicate the importance of those criteria),  
• alternatives, and  
• performance measures (which indicate the performance of each alternative 
against each criterion).  
It usually involves the following major stages:  
• structuring the decision,  
• decision analysis, and  
• decision making.  
The first stage requires the identification of objectives, criteria and alternatives. The next 
stage contains weighting the criteria to determine which criteria have a greater impact on 
the outcome than other criteria and ranking the alternatives against the criteria which were 
identified by experts in the first stage. In the final stage, which is decision making, the best 
option or alternative is chosen (Hajkowicz, 2002).                                                                                       
The crucial steps are the definition of the criteria. The criteria will be defined in a way to be 
relevant for the decision, the determination of the criteria weights as well as the 
determination of the values which have to be assigned to every criterion for each of the 
decision alternatives (Marinoni, 2006). 
There are a number of MCA such as Multi Criteria Evaluation Planning. This software can 
aid regional and town planners in the formulation of strategic plans, development control 
plans and local area plans (Pettit, 1998).The application also can aid urban designers and 
planners in the formulation and creation of development options and/or solutions (Pettit, 
1998). 
Specific useful attributes of the MCA are outlined by Mendoza et al. (1999). They state that 
the MCA is capable of accommodating multiple criteria in the process of analysis. It can 
work with mixed qualitative and quantitative data. The analysis of the MCA is transparent 
to all different groups of participants which could be experts, interest groups and 
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stakeholders. In addition, the MCA includes mechanisms for feedback concerning the 
consistency of the judgement made (Mendoza et al., 1999). Moreover, Hajkowicz (2002) 
states that the approach can handle performance measures in different units such as dollars, 
metres and degrees Celsius. 
The most notable limitation in using the MCA model as stated by Pettit and Pullar (2004) is 
the subjective nature of criteria. Criteria and their evaluation may include assumptions, 
interactions, and unverifiable consequences that are not modelled in the MCA. Hermann et 
al. (2007) have found a number of weaknesses of the MCA. They mentioned that the MCA 
usually only takes a part of the production chain into account, it relies on input from experts 
and stakeholders and weighting is subjective in the process. 
As an example, MCA was used to determine the most suitable area for creating urban 
forests in Isparta, Turkey (Gul et al., 2006). The criteria and indicators were selected and 
evaluated by different groups of experts in forestry, landscape architecture, urban planning 
and local management considering the results of a previous survey of 400 residents and 53 
green-space management experts. Three stages in MCA including initial selection, 
suitability and feasibility were conducted sequentially. In each stage, a number of potential 
locations for creating new urban forests was compared. In the first stage, the initial stage, 
developed lands were considered as unsuitable locations to create new urban forests. All 
undeveloped lands were compared based on a number of criteria for this stage including 
size, ownership, distance from the city centre and attractiveness to other 
sectors/organisations. A number of indicators were determined to evaluate and score each 
criterion. For example, for distance from the city centre, three indicators were considered 
including inside urban boundaries, adjacent to urban border and outside urban border (up to 
five kilometres). In the second stage, the suitability stage, the lands selected in the first 
stage were evaluated according to the criteria in the three themes of recreational, ecological 
and structure-strengthening. The themes were weighted differently by the experts as 
recreational 0.44, ecological 0.29 and structure-strengthening 0.27 out of the maximum 
available weight. Criteria, sub criteria (in some cases) and indictors for each theme were 
determined. Weights values were considered in determining scores for each criterion. An 
area’s scores for each theme were added to calculate an overall suitability score for each 
potential land. In the case of two or more areas determining similar suitability scores, the 
feasibility stage was employed. In this stage, potential acceptability by other 
sectors/organisations was determined by considering a number of criteria, sub criteria and 
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indicators. The results were used to determine the best suitable lands for creating urban 
forests.  
3.4.5 Analytic Hierarchy Process 
One of the most popular decision analysis approaches is the Analytic Hierarchy Process 
(AHP) that was developed by Thomas Saaty in 1980 (Forgionne and Kohli, 2001; Chen, 
2006). AHP is a powerful and flexible decision making process to help decision makers set 
priorities and make decisions when both qualitative and quantitative aspects of a decision 
need to be considered (Expert Choice, 2006). It is especially suitable for complex problems 
which need a comparison of decision elements which are difficult to quantify (Richards, 
2007). 
AHP is a complete methodology for solving hierarchically structured decision problems 
(Srdjevic, 2007). It allows decision makers to make qualitative decisions more objectively 
and it supports systematic decision making by expressing the interaction and hierarchy of 
decision factors, thus reducing the danger of rough estimation (Chen and Huang, 2004). It 
can be used to predict likely outcomes, plan projected and desired futures, facilitate group 
decision making, exercise control over changes in the decision making system, allocate 
resources, select alternatives, compare cost and benefit, evaluate employees and allocate 
wage increases (Expert Choice, 2006). Tourism managers can investigate and research the 
structure of choice and decision making in a tourism context using the AHP (Crouch and 
Ritchie, 2005).  
The basis of this approach is that humans are more capable of making relative judgements 
than absolute judgements (Baker et al., 2001). The approach is used to construct an 
evaluation model and has criterion weights. It integrates different measures into a single 
overall score for ranking decision alternatives. Applying it usually results in simplifying a 
multiple criterion problem by decomposing it into a multilevel hierarchical structure (Chen, 
2006). The AHP is constructed with a goal, criteria and alternatives which usually involve 
three stages: 
• decomposition,  
• comparative judgment, and  
• synthesis of priorities (Saaty, 2001; Chen and Huang, 2004).  
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The first stage requires the construction of a hierarchical network to present the problem, 
with the top representing the overall objective, the middle representing the criteria, and the 
bottom representing the alternatives (Chen and Huang, 2004).  
In the next stage the criteria are pair-wise compared for their importance with respect to the 
goal to derive a scale of relative importance and the alternatives are pair-wise compared 
with respect to each criterion to derive relative scales (Saaty, 2001). Alternatives and 
criteria are scored using a pair wise comparison method and mathematics. The pair wise 
comparisons are made using a nine-point scale where:  
1 is equal importance or preference,  
3 is moderate importance or preference of one over another, 
5 is strong or essential importance or preference,  
7 is very strong or demonstrated importance or preference, and  
9 is extreme importance or preference.  
2, 4, 6 and 8 are intermediate values between adjacent judgements (Saaty, 
1990a; Baker et al., 2001). 
In the final stage, the relative scales are synthesised using a weighting and adding process 
to show which is the best alternative. In other words, the weights are aggregated into a set 
of ratings for the decision alternatives. Judgement is used to make the pair-wise 
comparisons. Data can also be used directly in the pair-wise comparisons if there is no need 
to assess or interpret the value represented by the numbers. This process works well for 
intangibles with no existing scales of measurement. Even when measurement scales and 
data using these scales exist, it is often advantageous to use judgement to interpret it (Saaty, 
2001).    
Computer based models can be used in the AHP. For example, Expert Choice software is 
based on AHP that has been used since 1983. The software provides a structured approach 
and proven process for decision making. The software not only helps in making a decision, 
but provides rationale for that decision (Expert Choice, 2006).  
This tool offers a number of advantages in situations where the researcher is interested in 
assessing a large number of decision factors, measuring the importance of each factor 
influencing the decision, dealing with factors that vary in terms of their subjectivity and 
objectivity, and engaging large groups of decision participants to optimise a decision or to 
evaluate how subgroups of participants vary in their choice behaviour (Crouch and Ritchie, 
2005). The structure of the problem represented in the AHP can be as elaborate as 
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necessary to handle the complexity of the decision. Its design helps the decision makers to 
visualise the problem and controlling factors. The judgement process is so simple that they 
are in command of the problem as they see it (Saaty, 1994). 
However, as Parkin (1993) noted the AHP is sensitive to a complete definition of the 
alternatives because of their inclusion in the hierarchy. An introduction of a new alternative 
can produce rank reserve for alternatives previously judged. Moreover, if any new 
information is introduced, the hierarchy requires a new analysis (Parkin, 1993). 
As an example, the AHP approach was used to choose the best house to buy in a journal 
paper by Saaty (1990b). In this example, the overall goal (first level) was ‘satisfaction with 
house’. Eight criteria to look for a house were identified (second level). The criteria 
included size, location, neighbourhood, age of house, yard space, modern facilities, general 
condition and financing availability. There were three candidate houses to choose from 
(third level), house A, house B and house C. For the first step, the criteria were weighted 
pair-wise to identify the most important criteria for buyer satisfaction. For the example, 
financing had the highest priority for the house buyer. In the next step, the three houses 
were weighted and compared pair-wise to identify the priority importance of the houses for 
the criteria. Then the global priority of each house was calculated with respect to the level 
of priority of satisfaction criteria for the buyer and the priority importance of the houses. 
Although house A was the most expensive house and was the least desirable with respect to 
financing, it had the largest global priorities among the houses. Therefore, house A was 
identified as the best house to buy.     
3.4.6 Bayesian Belief Networks 
Bayesian Belief Networks were first developed at Stanford University in the US in the 
1970s (McCabe et al., 1998). A Bayesian Belief Network (BBNs) is the fusion of a 
graphical model and a probabilistic framework knowledge-based expert system that 
predicts the probability of an event occurring or diagnoses the most probable cause of 
specific problems (Sahely and Bagley, 2001; Hamilton et al., 2005). It has gained in 
popularity over the past decade, with applications in fields such as construction 
management and environmental management (Cain et al., 1999;; McCabe et al., 1998).  
According to Cain et al., (1999) the basis of the BBNs is a cause and effect diagram. The 
network is constructed with nodes that represent variables. Variables can be anything that 
DEVELOPING A VISITOR DECISION SUPPORT SYSTEM FOR NATURAL TOURIST DESTINATIONS 
 
Chapter 3: Spatial decision support systems 50
the user considers to be important for the project. In addition, arrows between nodes 
describe the cause-effect or dependence relationships between variables (McCabe et al. 
1998; Sahely and Bagley, 2001). The direction of the arrows indicates the flow of cause 
and effect. Using the arrows, the states of each variable can be defined according to the 
decision makers’ preferences (Cain et al. 1999). In other words, a change in the state of the 
variable at the tail of an arrow (called the parent) causes an effect on the variable at the 
point of the arrow (called the child). This effect is quantified by assigning a probability that 
a child variable will be in a particular state given the state of any parent variables (Cain et 
al. 1999).     
Computer based models can be used in the BBNs. For example, Netica is a computer based 
BBN. It has the ability of drawing the networks and the relationships between variables. 
The software can be used to find the appropriate values or probabilities for all of the 
variables. These values or probabilities can be displayed in a number of different ways 
including bar graphs and diagrams that can be used to dicover optimal decisions (Norsys 
Software Corp., 2007). 
Hamilton et al. (2005) point out a number of advantages of the BBNs. They state that the 
BBNs provide a method to study complex ecological problems. The approach can be used 
to merge and easily update information from a variety of sources and potentially of 
different quality. It can help by providing a management framework for making informed 
decisions in the face of incomplete knowledge (Hamilton et al., 2005). Hamilton et al. 
(2005) also mention that the BBNs enable the evaluation of the consequences of alternative 
solutions to be obtained. Moreover, the approach can visually show the relationships 
between the involved parameters (Sahely and Bagley, 2001). Sahely and Bagley (2001) 
also state that it is possible to modify the BBNs approach only by determination of the 
conditional probabilities of the affected variables even without retraining the entire system. 
However, the approach depends on incorporating expert opinion instead of historical data 
(Charniak, 1991). This makes working with the approach difficult. 
As an example, Cain et al. (1999) used BBNs to conceptualise the perceived influence of 
rainfall on harvest. In this example, variables can be defined by the users. For example, the 
parent variable, ‘rainfall’ can be stated as ‘high’ or ‘low’ or alternatively, ‘enough to fill the 
reserve’ and ‘not enough’. In the example, the parent ‘rainfall’ influences the child 
‘harvest’. The user may also state the child as ‘good’ and ‘poor’. In this case, if the rainfall 
is ‘enough to fill the reserve’, the user might believe the chances of the ‘harvest’ being 
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‘good’ are about 7 out of 10. Therefore, a probability of seventy percent could be assigned 
to ‘good’ harvest. Similarly, if the rainfall is ‘not enough’, the user might believe the 
chances of the ‘harvest’ being ‘poor’ are about 9 out of 10. Therefore, a probability of 
ninety percent could be assigned to ‘poor’ harvest. The harvest as a parent influences the 
farm’s income. The child, ‘income’ can be stated as ‘high’, ‘medium’ or ‘low’. For the 
example, the user might assign maximum probability, 45 percent to medium income. 
However, the ‘harvest’ also can be affected by other variables such as a new fertiliser. In 
this case, the user might believe the chances of the ‘harvest’ being ‘good’ are about 9 out of 
10. Therefore, a probability of ninety percent could be assigned to ‘good’ harvest. 
Consequently, the chance of having a medium income can increase to 55 percent. The 
income can be affected not only by the ‘harvest’, but can be affected by other 
environmental variables such as total regional production and average population income. 
The results can be used to help farmers to investigate the best scenario for future income.  
3.4.7 Agent-based Modelling Simulation 
Agent-Based Modelling Simulation (ABMS) is a management decision support approach 
that has recently been used for research and management in a number of fields including 
ecology, biology, economic, political science, sociology (Bonabeau, 2002; Railsback et al., 
2006), the airline industry (Niedringhaus, 2000) and recreational management (Itami et al., 
1999; O’Connor et al., 2005).  An agent can be anything including a nonliving thing or a 
living thing such as human beings. Agent characteristics can be defined differently within 
different disciplines (Castle and Crooks, 2006). In the context of tourism management, an 
agent can be an individual traveller or tourist or a group of tourists. An agent tourist can 
move around, communicate with other agents, observe the new environment and decide on 
the further spatial movement behaviour (Batty, 2003). ABMS can be used to simulate the 
complex spatial interactions among visitors and their environment as a means of improving 
wild land recreation management.  
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Bonabeau (2002) states that ABMS is significantly useful when applied to human systems 
particularly when: 
- the interactions between the agents are complex, nonlinear and 
discontinuous, 
- the agents exhibit complex behaviour, 
- space is crucial and agents’ positions are not fixed, and 
- the population is heterogeneous and each individual agent is (potentially) 
different.    
Using agent technology as the decision making tool allows one to develop ‘what if’ 
scenarios and provide options that will guide decisions in resolving conflicts of use. ABMS 
provides new and exciting ways for managers and researchers to explore and compare 
alternative scenarios before they are implemented and evaluate them in terms of 
consequences of policy actions and social, ecological, and economic impacts (Gimblett, 
2002).  
According to Macal and North (2006) building an agent-based model involves the 
following four general steps:  
• Identify the purpose of the model, the questions the model is intended to 
answer and the potential users in the process.  
• Analyse the system under study, identify components and component 
interactions and relevant data sources.  
• Apply the model and conduct a series of ‘what-if’ experiments by 
systematically varying parameters and assumptions.  
• Evaluate the model by using sensitivity analysis or other techniques.  
Recreational planners and park managers use the method to better plan the development of 
tourist infrastructure by developing spatially explicit simulations of current tourist 
movement patterns, and predict, test and evaluate scenarios of recreational use and analyse 
future demands and impacts (Itami and Gimblett, 2001; O’Connor et al., 2005). The agent 
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simulations provide a dynamic view of encounters between divers agents and identify the 
spatial geographical locations where they occur over time (Crooks, 2006).  
Computer based models can be used in ABMS. The Recreation Behaviour Simulator 
(RBSim) is a computer based ABMS that simulates tourist behaviour in high use natural 
environments (Itami et al., 1999; Itami, 2002; Gimblett, 2002). RBSim developed as a 
synthesis of work over a ten year period by researchers Gimblett and Itami in the U.S. and 
Australia in 1997 (Itami et al., 1999). RBSim specifically uses concepts from spatially 
explicit agent-based simulation systems in recreation research for exploring the interactions 
between different recreation user groups within geographic space (Gimblett, 2002). The 
fundamental innovation in RBSim is the integration of GIS data into an agent-based 
simulation. RBSim is developed in the light of GIS to represent the environment, and 
independent agents to simulate human behaviour within geographic space (Itami, 2002; 
Gimblett et al., 2001). The map data from the GIS provides an accurate representation of 
real-world landscape features (Itami, 2002). 
The latest version of Recreation Behaviour Simulator 2 (RBSim2) provides both a 
qualitative understanding of management scenarios by the use of map graphics from a GIS 
as well as a quantitative understanding of management consequences by generating 
statistics during the simulation (Itami et al, 2003; Gimblett, 2002; O’Connor et al., 2005). 
Using RBSim 2, managers are able to identify points of overcrowding, bottle necks in 
circulation systems and conflicts between different user groups (Itami et al, 2003; Gimblett, 
2002; O’Connor et al., 2005).                                                                                                                       
RBSim2 is facilitated through a tight integration with MapInfo GIS which allows a 
practical solution for quickly building complex simulation models. Simulation techniques 
provide methods for evaluating details of management decisions as they impact visitors and 
the environment. Innovations include the use of network topology to represent road and 
trail systems, analytical hierarchy process (AHP) to rate the attractiveness of site features 
and generate recreational personality types or to weight various trip options, and object-
oriented database management techniques (Itami et al., 1999; Gimblett, 2002).   
Park managers can use RBSim2 to compare alternatives by experimenting with different 
policy levers that can operate within the software (Itami et al, 2003). This capability is 
achieved by providing a simple user interface that will import park information required for 
the simulation from a GIS. Once the geographic data is imported into RBSim2, the park 
DEVELOPING A VISITOR DECISION SUPPORT SYSTEM FOR NATURAL TOURIST DESTINATIONS 
 
Chapter 3: Spatial decision support systems 54
manager can change a number of variables including the number and kind of vehicles, the 
number of visitors, and facilities such as the number of parking spaces, road and trail 
widths and the total capacity of facilities (Itami et al., 1999; Itami and Gimblett, 2001). 
RBSim2 has a number of advantages. Cole (2002) states that the software can produce 
information about travel patterns and other measures of congestion. It also provides 
spatially explicit visualisation capabilities that can be used in gaining insight into the 
behaviour of visitors, as well as the spatial pattern of use. Moreover, the software is capable 
of assessing the effect of management scenarios such as the effect of a new track (Cole, 
2002).   
Specific useful attributes of ABMS are summarised by Bonabeau (2002). He states that in 
many cases ABMS has the potential of capturing emergent phenomena that result from the 
interactions of individual agents. In addition, ABMS provides a natural description of a 
system by giving real description of agents’ numbers, behaviour and their geographical 
movement. Bonabea (2002) adds ABMS is also a flexible approach. It is easy to add more 
agents to the model. ABMS can be used to simulate different behavioural complexity of 
agents such as degree of rationality, ability to learn and evolve as well as rules of 
interactions for different levels of agent, for instance single agents or groups of agents.   
However, ABMS has a number of limitations as stated by Bonabeau (2002). In ABMS, the 
purpose has to be built at the right level of detail, therefore, a general-purpose model cannot 
work. In addition, the models often involve human agents, with potentially irrational 
behaviour, subjective choices, and complex psychology. Therefore, often it is difficult to 
quantify, calibrate, and sometimes justify. Moreover, simulating the behaviour of all of the 
units can be extremely computation intensive and therefore time consuming.  
As an example, ABMS was used to study visitors’ movement patterns in Broken Arrow 
Canyon, Sedona, Arizona (Gimblett et al., 2001). The study used RBSim to simulate the 
behaviors of three types of recreationists including day use hikers, mountain bikers and 
commercial jeeps. For each agent type a set of behaviours was defined to show how the 
agent moves across a landscape and interacts with other agents. In a simulated model, for 
each agent type a single action called ‘move’ was defined using a set of rules such as 
stopping at attraction sites, passing other agents, energetic movements or slow mobility. 
Agent speeds were defined by degree of slope, up or downhill travel, stopping and resting 
times (to mimic the modified rates encountered in real landscapes). Each agent had the 
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spatial analytic capability to access topographic and trail data, computing degree of slope 
and direction and modifies its speed accordingly. Depending on the agent type they had a 
set of rules that define where they stop in the simulation, how long they spend and how 
they react to others they encounter. For example, in the case of a landscape agent that is 
highly motivated to seek out areas for a solitude experience, they might avoid crowds at 
attraction sites, pass other agents perceived as travelling in front and only stop in places 
where no one resides. As each agent moves, it assessed and kept track of perceived (any 
other agent seen on any of the trails within a specified view area) and actual (those who 
were encountered in the same cell) encountered for each cell location along the trail. As the 
simulation ran, and more agent types entered the simulation, a mapped display of 
encounters was observed. The location, total numbers and types of encounters that occurred 
over a period of time were reported in various forms including graphs, 3-D images and 
spatial georeferenced maps. The results can be used by the park manager by altering 
numbers of agents (visitors), times entering the trail system and test these out on both 
existing and proposed trails to examine the spatial distribution of use patterns, before any 
management actions are implemented. 
3.4.8 Geographical Visualisation 
The term geographical visualisation or geo-visualisation has its origin in 1987 in the United 
States National Science Foundation report on visualisation in scientific computing 
(McCormick et al., 1987). In recent years, the visualisation of spatial data and dynamic 
geospatial data has developed remarkably (Kraak, 2003).  
Geo-visualisation takes advantage of the power of human cognitive visual processing to 
demonstrate spatial data (Rinner, 2007). It can be used as visual thinking and can be used to 
support a decision making process (Kraak, 2006). It is a helpful approach in the exploration 
of spatial decisions and options particularly where public opinion is important in decision 
making processes (Pettit et al., 2006). Humans learn and understand more effectively and 
efficiently within a visual setting than textual or numerical (Tufte, 2001). Geo-visualisation 
provides the possibility of transforming decision support from textual or numerical into a 
visual environment.  
Using application of scientific communication theory, geo-visualisation focuses on 
mapping artefacts with the use of graphic tools (Cartwright et al., 2004, p28). The 
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representation of spatial data, in two dimensional or three dimensional is commonly 
referred to as spatial data visualisation, or geo-visualisation (Pettit et al., 2006). Geo-
visualisation is an approach with a number of functions. The functions of geo-visualisation 
include exploration, analysis, synthesis and presentation of spatial data (MacEachren et al., 
2004; MacEachren, 2001; MacEachren and Kraak, 1997). Geo-visualisation is considered 
to encompass not only the development of theory, tools, and methods for the visualisation 
of spatial data, but it also involves understanding how the tools and methods are used for 
hypothesis formulation, pattern identification, knowledge construction, and the facilitation 
of decision making (Buckley et al., 2000). It is both a process for leveraging the data 
resources to meet scientific and public needs and, together with the broader discipline of 
GIS, a field of research and practice that develops visual methods and tools to support a 
wide range of geospatial data applications (MacEachren et al., 2004; Raubal, 2007). Often, 
the results in GIS are not the best way to be directly presented for non-expert users 
(Ghadirian and Bishop, 2008). Presenting the results could be enhanced using a number of 
visualisation techniques.   
Kraak and Ormeling (1996) classified the visualisation process in three general steps. These 
steps include: 
• data filtering and enhancement,  
• mathematical mapping of the data using the visualisation technique, and  
• rendering of the images.  
The first step involves collecting a range of data through an appropriate data simulation 
structure which is filtered and enhanced to build a model. The next step includes making a 
model and creating a representation using a set of visualisation tools. The last step involves 
presenting the representation on a display device such as a computer monitor.  
There are a number of applications of 3D geo-visualisation that can be used for 
visualisation of geographic and other spatial data. For example, Google Earth as a 3D 
interactive atlas software application has the capability of visualising spatial datasets 
(Butler, 2005). It combines an intuitive interface with map design, availability of data, and 
the possibility of linking geographic and other spatial data to the maps, aerial photography 
and satellite imagery (Kraak, 2006).  
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Geo-visualisation has a number of advantages. It can be applied to all the stages of problem 
solving in geographical analysis, from development of initial hypotheses, through 
knowledge delivery analysis, visual exploration, synthesis, and presentation of geospatial 
data (Buckley et al., 2000; MacEachren and Kraak, 2001; MacEachren et al., 2004). Geo-
visualisation offers users new spatial data representation techniques and therefore new 
possibilities for insights and problem solving (Counihan, 2004). In addition, it is powerful 
in representing space related information in more perceptual ways (Georgopoulos et al., 
1997). Most planning and decision support systems technologies are supported by 
‘collections’ of maps and geographical artefacts. As another advantage, geo-visualisation 
provides maps and geographical artefacts in multi-dimensional display to enable users to 
explore and understand for example, existing and planned future environments (Pettit et al., 
2006). 
However, geo-visualisation has a number of limitations particularly with the terrain 
rendering which produces a three-dimensional graphic representation of a terrain or 
landscape as stated by Coddington (1996), including objects remain static and the land 
surface is a single connected object. 
As an example, geo-visualisation helped urban planners in making a decision from among 
four different developing land use scenarios for Jewell Station Neighbourhood, Melbourne, 
Australia (Pettit et al., 2004; Pettit et al., 2006). In the example, an online geo-visualisation 
system was implemented. The system was used to engage the community in the process of 
decision making. Three different land use scenarios were available online including the 
existing condition, the exploration of building heights and the exploration of streetscape 
vegetation and shop awnings. The participants were asked to explore the models and signal 
difficulties in its online use. The results were used to bridge the gap between expert and 
local participants not only in the decision making process, but in the exchange of data, 
information and knowledge about the study area.    
3.5 EVALUATION AND COMPARISON BETWEEN THE DECISION 
SUPPORT APPROACHES 
A number of DSS approaches were introduced in section 3.4. The approaches are useful in 
finding the best solution for different problems in fields such as social, economic, tourism 
and environmental management. Nevertheless, the introduced approaches are different and 
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yet similar in various ways. Table 3.1 summarises these disparities and similarities which 
could be, for example, in the purpose of applying the approach, the types of input data or in 
the process of the approach. 
The aim of this research project is developing a visitor decision support system for visitors 
in natural tourist destinations. The developed system must have the ability to support 
visitors in making their individual decision on selecting the best walking track from among 
different alternative track options based on their desired criteria in a natural destination.   
Considering advantages and disadvantages of the approaches, the geo-visualisation 
approach was recognised as a suitable spatial decision support system for the aim of this 
research project. Geo-visualisation approach provides the possibility for presentation of the 
geographical information in a visual way. It provides maps and spatial data and information 
in multi-dimensional format and in perceptual ways. 
Ultimately, the geo-visualisation approach uses an interface tool to visually display the 
results for users. Using the developed system, the visitor should be able to select her/his 
preferred pathway by selecting from among a wide range of prepared variables such as 
length and steepness of a track. This will result in walking track selection. Then the results 
(the selected track through the developed system) will be presented via a display interface 
to give the ability of visualising the location of the selected track. Section 3.6 documents a 
number of contemporary decision support tools. Considering advantages and disadvantages 
of the tools a suitable display device for the aim of this project will be discussed in section 
3.7.  
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3.6 DECISION SUPPORT TOOLS 
Natural features such as mountains, rivers, forests, lakes, the sun, shadows and stars were 
the first decision support tools used by travellers. Later, humans made sign boards and 
notice boards, directional signage, maps and charts, books and compasses for use as 
supportive tools by travellers. Today, there is a wide range of different sources and devices 
to support human decisions, for example, in finding a tourist destination. The following 
sections will review a number of technological decision support tools which are used by 
visitors for travel purposes. Perhaps in the future the tools can be used both before 
travelling stage and travelling in progress. 
• Global Positioning Systems 
• Location Based Services 
• Electronic Information Kiosks 
• Web Sources 
• Virtual Globe 
3.6.1 Global Positioning Systems  
Positioning systems such as Global Positioning Systems (GPS) refers to a group of US 
Department of Defense satellites constantly circling the earth (Dao et al., 2002; Garmin 
Corporation, 2000). It is a network of satellites that continuously transmit coded 
information which makes it possible to precisely identify locations on earth by measuring 
distance from the satellites (Garmin Corporation, 2000).  
GPS has a variety of applications on land, at sea and in the air and can be used everywhere 
except where it is impossible to receive the satellites’ signal such as inside buildings and 
foliage. GPS is a global position, velocity and time determination system which is able to 
operate 24 hours a day under all weather conditions, and it is free of charge for users (Dao 
et al., 2002). Mc Daid (2007) classifies GPS applications into five main categories:  
• location (determining a basic position),  
• navigation (getting from one location to another),  
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• tracking (monitoring the movement of people and things),  
• mapping (creating maps of the world), and  
• timing (bringing precise timing to the world). 
These capabilities have made GPS increasingly a popular decision tool not only among 
field researchers and workers, outdoor travellers, tourists and sportsmen, but for park 
rangers and tourism managers. Today, hikers, hunters, mountain bikers or tourists may use 
GPS to find their way, to keep them on their track, to find the shortest way from wherever 
they are to their destinations or to know how fast they are moving (Garmin Corporation, 
2000) (figure 3.2).    
 
Figure  3.2 Example a Garmin eTrex hand-held GPS receiver 
3.6.2 Location Based Services (LBS) 
A ‘location based service’ uses GIS and GPS knowledge and technologies to embrace a 
stream location based service to a wide range of mobile users including workers, 
researchers, travellers and tourists (Antikainen et al., 2006, Dao et al., 2002). A location 
based service (LBS) is a new way of responding to the increased demand of tourists for 
real-time information about the environment (Antikainen et al., 2006).  
The applications can provide spatial information including utility location information, 
personal or asset tracking, concierge and route-guidance information, transportation 
services and travelling conditions, safety information on walking tracks and information 
about nearby places of interest as well as management (Berger et al., 2003; Dao et al., 
2002; Steiniger et al., 2006). In addition, LBS can be used to protect delicate areas which 
check the volume of visitors and their movement in the area. For example, LBS 
applications can be used to direct tourists away from the most vulnerable areas (Antikainen 
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et al., 2006). LBS also has the potential to make tourists contactable in case of emergency 
(Chhetri, 2003).  
Most LBS for tourism have been designed for use in urban settings or along a road network 
with the purpose of making routing easier in built-up areas and improving access to 
different services, such as restaurants and museums. The spatial requirements of services 
used in natural areas - without a proper road infrastructure and other basic facilities - make 
it difficult to duplicate the existing service concepts in these areas (Antikainen et al., 2006). 
Personal Data Assistance (PDA), such as some kinds of navigators or mobile phone devices 
can be categorised as portable LBSs (figure 3.3). PDAs provide information that may be 
useful as a navigational tool for tourists while they are travelling through natural locations. 
PDAs could potentially enable tourists to obtain information about services such as location 
of visitor centres, toilets or tourist attractions in national locations.  
 
 
Figure  3.3 Example of PDA mobile phone. Source: (www.telstra.com.au) 
3.6.3 Electronic Information Kiosks 
Electronic Information Kiosks are a new generation of online communication (Shirk, 
1996). Electronic Information Kiosks or public touch screen information systems have 
become a popular way of delivering consumer information in various aspects including 
educational, marketing and advertising, government and public services and tourist 
information (Slack and Rowley, 2004; Nicholas, et al., 2001; Shirk, 1996). They are a user 
friendly tool designed for people of all ages and education levels (Kiosk Information 
Systems, 2007).  
In developed countries, they can be seen almost everywhere. Electronic Information Kiosks 
are typically located in a store, in a shopping centre, or in other public environments such 
as museums, exhibitions, airports, train stations and tourist locations (Slack and Rowley, 
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2004) (figure 3.4). The kiosks not only save labour overheads, but by increasing user 
information they assist users in making their decision in different aspects such as shopping, 
finding their way or destination selection (Kiosk Information Systems, 2007). 
 
 
 
Figure  3.4 Example of Electronic Information Kiosk, Melbourne Central, Melbourne, Australia 
 
In general the kiosk is a computer located in a stylish box with a screen fixed at a level 
which is convenient for users who stand by the machine. Interaction is through a touch 
screen or, increasingly, through a keyboard (Slack and Rowley, 2004). Printing-on-demand 
option for information kiosks could be available (Kiosk Information Systems, 2007). 
3.6.4 Web Sources 
A huge variety of websites are available on the World Wide Web. Websites can vary 
greatly in terms of their design, content and purpose. Some websites like www.google.com 
include broad information while others such as tourism websites focus on presenting tourist 
information (Counihan, 2004). There are several types of tourism based websites. Counihan 
(2004) classifies tourism websites into three groups including official, personal, and 
commercial.  
Websites provide a range of information, photographs and videos for research, educational 
and/or recreational purposes. For the recreation purpose websites provide an opportunity 
for visitors to find their travel and destination information. An example is the Parks 
Victoria website (www.parkweb.vic.gov.au) (figure 3.5). Parks Victoria manages national, 
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state and local parks in the state of Victoria, Australia. People who are interested in visiting 
one of these parks, can find their travel information on this website.  
 
Figure  3.5 An Example of a Web Source Decision Support Tool (Parks Victoria Website, 2008) 
 
According to the Travel Industry Association of America (2005), 79 million Americans 
used web sources to plan their travel. In other words, people use websites when looking for 
travel inspiration and information to decide on travel destinations and related affairs. For 
example, Expedia website (www.Expedia.com.au) provides information about flights, car 
hire, hotel reservations and holiday packages (Expedia, 2008). However, although these 
types of websites may help visitors to make a decision, they cannot make a decision for 
them when they are faced with a series of alternatives. 
3.6.5 Virtual Globe 
Virtual globe software provides the user with the ability to freely move around in the 
virtual environment by changing the viewing angle and position. Virtual globe is growing 
rapidly as a way to visualise environmental data. Virtual globes, such as ESRI’s ArcGIS 
Explorer, Word Wind and Google Earth have the capability of representing many different 
views on the surface of the Earth (Sheppard and Cizek, 2008). These views may be of 
natural features such as lakes and rivers, human-made features such as roads and building 
or abstract representations of information about a particular geographical location such as 
population. 
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Figure  3.6 A virtual globe browser, Google Earth. Source: (earth.google.com) 
The first widely published virtual globe to see the Earth surface was Google Earth. Google 
Earth is a free downloadable satellite imagery virtual globe. It is accessed daily by millions 
of users worldwide (Conroy et al., 2008).  
Google Earth is a user friendly and flexible navigator (Google Earth, 2008) (figure 3.6).  It 
is one of the most popular geo-visualisation tools. The abilities of Google Earth provide 
possibilities for easy dissemination of information in a visually meaningful and stimulating 
way (Conroy et al., 2008). Google Earth provides capability to search around the world. It 
can be used to see virtually places on earth and find directions. For some places supportive 
information is also available such as location of restaurants, parks, hotels and other local 
businesses and even map routes from one location to another. Google Earth allows plotting 
of travel routes. Users can save places that have seen before. Users have the capability of 
adding their datasets, quantities of satellite imagery, GIS data, photos, maps, place mark 
and description (Google Earth, 2008). 
3.7 EVALUATION AND COMPARISON BETWEEN THE DECISION 
SUPPORT TOOLS 
A number of decision support tools were introduced in section 3.6. The tools offer various 
data and information to their users in many ways. Table 3.2 summarises disparities and 
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similarities between the tools. As the table shows, all of the tools could be used to offer 
some spatial data and information. However, compared with Virtual Globe, Web Sources 
and Electronic Information Kiosks, the two other decision support tools could be expensive 
for users. Global Positioning Systems and Location Based Services are portable devices. 
Web Sources and Virtual Globe could be via portable computers (laptops) but still are not 
available everywhere. Location Based Services, Virtual Globe, Web Sources and Electronic 
Information Kiosks offer more supportive data and information that could be used in the 
process of decision making by their users. 
Table  3.2 Similarities and disparities of the introduced decision support tools 
Decision Support Tools  
Global 
Positioning 
Systems 
Location Based 
Services 
Electronic 
Information 
Kiosks 
Web Sources Virtual Globe 
Pu
rp
os
e 
Providing 
exact 
position, 
velocity and 
time data  
Providing spatial 
information 
Providing 
specific 
information for 
users 
Providing a wide 
range of data, 
information, 
photographs and 
videos for various 
purposes  
Capability to 
virtually search 
around the 
world 
Possibility to add 
additional data  
A
dv
an
ta
ge
s High 
resolution 
User friendly 
Portable 
device  
High resolution 
Real-time 
information 
about the 
environment 
Portable device 
Supportive 
information for 
decision making 
High resolution 
User friendly  
Free to public 
Supportive 
information for 
decision making  
Various resolution 
Access from home  
User friendly 
Not expensive 
Supportive 
information for 
decision making  
Various 
resolution 
Access from 
home 
User friendly  
Free to public 
Supportive 
information for 
decision making  
 
D
is
ad
va
nt
ag
es
 
Expensive 
Cannot receive 
signals inside 
buildings and 
foliage 
Expensive 
Cannot receive 
signals inside 
buildings and 
foliage 
Available just in 
public places 
(not personal) 
 
Not available for 
free for everybody 
Not available 
everywhere 
Computer and 
Internet access 
is necessary, 
therefore not 
available 
everywhere   
 
The aim of this research project is developing a visitor decision support system for tourism 
in natural destinations. The developed system must have the ability to support visitors in 
making their individual decision on selecting the best walking track from different 
alternative tracks in a natural destination. It is anticipated that the system developed 
through this research project not only supports visitors in the process of decision making, 
but offers a range of data and information about the selected track. The geo-visualisation 
approach was recognised as a suitable spatial decision support system for the aim of this 
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research project. As in the process of the geo-visualisation approach, a display tool will be 
used to present the decision making result and also supportive data and information to the 
users.  
Considering advantages and disadvantages of the decision support tools, a virtual globe 
browser, Google Earth as one of the most popular geo-visualisation tools was identified as 
a suitable tool to use for the aim of this research project. Google Earth is a free, user 
friendly and flexible navigator. It provides the possibility for presentation of the 
geographical information in a visually meaningful and interesting way not only for students 
and researchers, but for the general public (Conroy et al., 2008). In this research project, 
Google Earth not only will be used as a display tool, but some supportive information will 
be available in it. Users can use the information to make their final decision on selecting the 
best walking track from among different alternative tracks. Detail on how Google Earth can 
be used for the aim of this research project will be discussed in chapter 6 where 
implementation, design and building the system will be documented.  
3.8 CONCLUSIONS 
In this chapter a definition of decision support systems, spatial decision support systems 
and their relation with geographical information systems were documented. In addition, a 
number of the most commonly used approaches and tools for decision support systems 
were introduced. Considering the advantages and disadvantages of the approaches and the 
tools, the geo-visualisation approach using a virtual globe browser, Google Earth was 
recognised as suitable to meet the research objectives.  
How a geo-visualisation and Google Earth could be a useful for visitors in making their 
decision in selecting an appropriate walking track among different alternatives will be 
examined through a case study approach. The case area will be introduced in the next 
chapter. 
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CHAPTER 4: CASE STUDY: THE MORNINGTON 
PENINSULA NATIONAL PARK 
4.1 INTRODUCTION 
Decision support systems and a number of the most commonly used decision support 
approaches and tools were introduced and compared in chapter 3. In addition, the chapter 
concluded that a geo-visualisation approach using a virtual globe provides a suitable basis 
to develop a decision support system for visitors in making their decision in choosing an 
appropriate walking track from among a wide range of different available tracks.     
How a geo-visualisation and a virtual globe could be a useful for visitors in making their 
decision in selecting an appropriate walking track from among different alternatives will be 
examined through a case study approach in this research project. It will be discussed in 
chapter 5 and 6. In doing so, Mornington Peninsula National Park was selected as the case 
area. The Park, its location and its environmental characteristics will be documented in this 
chapter. 
4.2 A CASE STUDY APPROACH 
Case studies can be employed as a prelude to the real world to test and/or develop theories 
(Sarantakos, 1998). Robson (1995) believes case study research can involve an 
investigation of a particular contemporary phenomenon within a real case using multiple 
sources of evidence. In this research project variable environmental data and information 
were collected from different documents, reports, Internet sites, books and journal articles. 
Detailed data and information about walking tracks within the study area were gathered 
through a field study. A structured questionnaire-based survey was carried out to identify 
more important factors in the process of selecting a walking track by visitors for the case 
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study. The field study process, questionnaire and their results will be documented in more 
detail in chapter 5 where the research methodology implemented for the case study will be 
discussed. Detailed data and information about the study area and its environmental 
characteristics will be documented in the following sections in this chapter.  
4.3 REASON WHY MORNINGTON PENINSULA NATIONAL PARK 
WAS CHOSEN AS THE CASE STUDY  
Mountains and coastal areas are the two most popular locations for holiday makers (UN 
CSD NGO Steering Committee, 1999). Mornington Peninsula National Park is a coastal 
area. The Park is an important area. It is one of the most visited natural destinations in 
Victoria (Parks Victoria, 1998). The park offers different opportunities for visitor activities 
including walking tracks. As the management plan of the Park states (Parks Victoria, 1998, 
p8), improving pre-visit information and orientation and interpretative facilities and 
services will enhance the quality of visitor use and enjoyment. The Park has an extensive 
system of walking tracks; the results of this research project can be used to improve pre-
visit information and, therefore, enhance visitor enjoyment.      
4.4 OVERVIEW OF THE MORNINGTON PENINSULA NATIONAL 
PARK 
Mornington Peninsula National Park is reserved and managed under the Australian 
National Parks Act 1975 (Victoria). According to the Act, the Park must preserve and 
protect the natural environment of the Park and its natural and other features. The Park also 
must provide recreational, educational and research opportunities for the public (Parks 
Victoria, 1998). An overview of the Park will be documented in this section. 
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4.4.1 Location 
Mornington Peninsula National Park is located south of Melbourne, along the coast, 
between Point Nepean at the western tip of the Mornington Peninsula to Bushrangers Bay 
and from Stockyard Creek east to Flinders, and from Greens Bush to the north of Cape 
Schanck, about 70 kilometres from Melbourne (figure 4.1) (Parks Victoria, 1996; Parks 
Victoria, 2001, p266). The geographical location of the Park, with an area about 2,686 
hectares, is at -38.32°S 144.67°E at its north at Portsea and at -38.49°S 144.89°E at its 
south at Cape Schanck Lighthouse. 
4.4.2 Importance of the Park 
In this section, the importance of the Park will be discussed first as a coastal area in general 
and then as a national park. 
4.4.2.1 Coastal Areas 
Coasts are one of the unique and most important places all around the world. They are 
geographic spaces of transition between two major ecosystems, land and sea (Scialabba, 
1998).  Physical characteristics of coastal areas can be divided into three major components 
which include the sea, the beach and the land behind the beach (The Conservation 
Foundation, 1980).  
Some authors have defined a coastal area as “that part of the land most affected by its 
proximity to the sea and part of the ocean most affected by its proximity to the land” 
(Burke et al., 2001). As human activities have indeed a significant role as well as natural 
driving forces in the coastal areas, the United Nations Conference on Environment and 
Development defined a coastal area thus:                                                                                                      
The coastal area contains diverse and productive habitats important for human 
settlements, development and local subsistence. More than half the world’s 
population lives within 60 km of the shoreline, and this could rise to three quarters 
by the year 2020. Many of the world’s poor are crowded in coastal areas. Coastal 
resources are vital for many local communities and indigenous people. The 
exclusive economic zone (EEZ) is also an important marine area where the States 
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manage the development and conservation of natural resources for the benefit of 
their people. For small island States or countries, these are the areas most available 
for development activities (Agenda 21, chapter 17.3 (UNCED, 1992)). 
Generally, the importance of coastal areas can be categorised in three major groups 
including environmental, economic and recreational:  
• Environmental importance of coastal areas  
Coastal areas are important in terms of their environmental characteristics. They are 
ecosystems with rich biodiversity reserves, natural beauty and numerous attractions (Burke 
et al., 2001). Coastal areas include a number of habitats, such as deltas and estuaries, 
lagoons, mangroves, coastal marshes, seagrass beds, coral reefs, beaches, dunes, freshwater 
and swamps, rivers and streams, coastal strands, and coastal uplands (Gilman, 2002). 
Among different coastal habitats, beaches and dunes are the most famous habitats for easy 
access, high use and for providing food and living places not only for a native people but 
also for people who visit these areas as tourists (Australian State of the Environment 
Committee, 2001). Diversity of species in the coastal environment is dependent on their 
habitat. It means different habitats can be home to different species. Those species that live 
on or in the beach can be different from species that live on or in the dunes. Coastal areas 
provide unique ecosystems for many animals such as birds, reptiles such as loggerhead and 
green turtles, mole crabs and razor clams and also for many plants such as Pyp Grass and 
Sea-Wheat Grass (The Conservation Foundation, 1980; Hilton and Harvey, 2002).  
As coastal areas often gain nutrient-rich water from both land and ocean, they are 
significantly productive biologically. These areas encompass fragile habitats such as 
estuarine areas, beaches, dunes, coral reefs, mangroves and other wetlands, tidal flats and 
seagrass beds, which can provide crucial nursery areas for many fisheries species. In 
addition, these areas play a key role in the lives of many migratory and non-migratory 
waterfowl, shorebirds and endangered reptiles, such as turtles and alligators (Scialabba, 
1998).  
Coastal areas have different shapes in terms of their topography, including cliffs, estuarine 
marshes and mudflats, coastal lowlands and sand dune systems (Department of the 
Environment Welsh Office, 1992). These areas are also naturally dynamic. It is the main 
trait of coastal areas because of primary driving forces, such as weather, climate, sea level 
rise and tides (Scialabba, 1998). Coastal ecosystems can be caused by their physical 
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features in mitigating the effects of natural disasters (such as storm-tide and floods), 
controlling coastal erosion and other damage arising from wind and wave action. Examples 
of such ecosystems are reefs, belts of mangroves, banks and bluffs (Scialabba, 1998; 
Department of the Environment Welsh Office, 1992). 
Coastal areas can support and provide not only high biological biodiversity and valuable 
natural resources; they can provide valuable attractions for tourism and recreation 
developments, industrial development and human settlements (Brown et al., 2003). They 
contain a wide range of species and provide a great number of goods and services (Burke et 
al., 2001). They are important areas from an economic point of view. 
• Economic importance of coastal areas 
Coastal areas have been preferred for human settlements since prehistoric times (Scialabba, 
1998). Many major cities have coastal locations (Brown et al., 2003). The world’s coastal 
areas are settings for many major cities like New York in the US, Sydney and Melbourne in 
Australia. These areas contain a large portion of economic activities, such as shipping, 
fisheries, aquaculture, forestry and agriculture, and particularly tourism (Burke et al., 2001; 
Hall, 2001; Scialabba, 1998; CSIRO, 2002; Harris and Heap, 2003). Natural resources such 
as coastal and marine resources are important for people who live in developing countries 
and less-developed countries of the tropics from an economic point of view. The economies 
of these countries are dependent on coastal and marine resources in different aspects, for 
example, for fisheries and coastal and marine tourism (Scialabba, 1998; Gilman, 2002).   
Tourism plays a key role in terms of the economy in the world’s coastal regions. It includes 
the largest sector of the tourism industry all around the world (Burke et al., 2001; Hall, 
2001). For example, coastal tourism represents one of the most important economic 
activities in all Mediterranean countries with 30 per cent of world tourism arrivals (Satta, 
2004).  
• Recreational importance of coastal areas 
Coastal tourism is not different from other forms of tourism, except that the tourist is 
attracted, in part, by the unique features of the coastal environment (Tyrrell, 1999). In many 
countries coastlines have received the full force of recreational pressures (Mathieson and 
Wall, 1982). One of the most popular locations for holiday makers is the coast (UN CSD 
NGO Steering Committee, 1999). Coastal tourism continues to be an important industry for 
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many countries (Kocasoy, 1995; National Oceanic and Atmospheric Administration, 1997). 
It is one of the fastest growing areas within the tourist industry (Hall, 2001). Coastal areas 
are increasingly becoming important as tourism resources with ever increasing numbers of 
tourists flocking to the beaches and dunes throughout the year. 
The concept of coastal tourism embraces the full range of tourism, leisure, and 
recreationally oriented activities that take place in the coastal zone and the offshore coastal 
waters (Hall, 2001). A list of possible coastal activities was documented in section 4.4.4. 
4.4.2.2 Mornington Peninsula National Park 
There are 516 national parks (including national parks, marine component national parks, 
scientific national parks and Aboriginal national parks) in Australia (Worboys et al., 2001). 
Among them 40 national parks are located in Victoria (Parks Victoria, 2006, p2). 
Mornington Peninsula National Park is the most visited park in Victoria (Parks Victoria, 
1998, p7). The Park has been assigned Category II (National Park) of the International 
Union for Conservation of Nature and Natural Resource (IUCN) (Parks Victoria, 1998). 
IUCN defines a national park under Category II as: 
Natural area of land and/or sea, designated to (a) protect the ecological integrity of 
one or more ecosystems for present and future generations, (b) exclude 
exploitation or occupation inimical to the purposes of designation of the area and 
(c) provide a foundation for spiritual, scientific, educational, recreational and 
visitor opportunities, all of which must be environmentally and culturally 
compatible (IUCN, 1994). 
In Australia, a national park under the National Parks Act of 1975 is defined as (Parks 
Victoria, 2002):  
… certain Crown land characterised by its predominantly unspoilt landscape, and 
its flora or other features, that should be preserved and protected permanently for 
the benefit of the public. 
Mornington Peninsula National Park provides a variety of recreation activities such as 
surfing, scuba driving, walking, horse riding, hang gliding and coastal viewing. In addition, 
the Park provides opportunities for visitors and scientists to study, research, appreciate and 
enjoy natural, cultural and heritage values (Parks Victoria, 1998). Being the most visited 
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Park in Victoria the Park also provides local and regional economic benefits (Parks 
Victoria, 1998).  
4.4.3 Environmental Characteristics of the Park 
The environmental characteristics of the Park include physical features, climate conditions, 
flora, fauna, aesthetic aspects, cultural aspects, visitor characteristics, visitor facilities and 
walking tracks within the Park which will be introduced in the following sections:  
4.4.3.1 Physical Features 
Mornington Peninsula National Park is mainly coastal land dominated by sand dunes, cliffs, 
headlands, wide shore platforms and near shore reefs (Parks Victoria, 1998). The Park has 
ocean coastline and a maximum altitude of less than 130 metres. The Park has 14 
significant geological and geomorphologic features at international, state and local scales 
(Parks Victoria, 1998, p88).    
4.4.3.2 Climatic Conditions 
Generally, Mornington Peninsula National Park has a cool climate in winter and spring, 
while summer and autumn are warm. Rain and wind can accrue at any time but most 
rainfall is in winter and spring (Bureau of Meteorology, 2008) (table 4.1).  
Climatic conditions vary at different locations in the Park and may vary according to the 
distance from the sea and/or altitudes (Bureau of Meteorology, 2008). Mean monthly 
temperature ranges are between 13.6 centigrade and 16.9 centigrade and mean monthly 
relative humidity varies between 75 percent in summer and 84 percent in winter (Bureau of 
Meteorology, 2008).  
 
The mean average annual number of days of rain varies between 87 and 113 days in 
different locations in the Park (Bureau of Meteorology, 2008). In addition, the mean 
average annual number of clear days range between 39 and 70 days and mean average 
annual number of cloudy days varies between 126 and 184. The average monthly wind 
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speed ranges between 13.3 and 25.9 kilometres per hour in various locations within the 
Park (Bureau of Meteorology, 2008).  
4.4.3.3 Flora 
Mornington Peninsula National Park contains large and important areas of native 
vegetation on Mornington Peninsula. Although the Mornington Peninsula has been largely 
cleared of native vegetation, the Park has nine species considered rare or threatened in 
Victoria.   
          
Figure  4.2 Vegetation cover in Mornington Peninsula National Park 
Left: Dimmicks Beach Access Track 
Right: Fingal Beach Walking Track 
A number of vegetation communities, particularly coastal grassy forest, coast Banksia 
woodland and sand heath land have been depleted of native vegetation because of over 
grazing and cropping activities since European settlement and are of particular conservation 
significance. Soil disturbance from recreational activities, fire regimes, invasion by native 
and exotic species and dune destabilisation in coastal areas are major vegetation 
management concerns (Parks Victoria, 1998, p14). Figure 4.2 shows vegetation cover in 
Dimmicks Beach Access Track and Fingal Beach Walking Track.  
4.4.3.4 Fauna 
The Park has a high diversity of faunal habitats and a high faunal diversity. The Park 
supports a number of native species including at least 167 bird species, 32 mammal species, 
22 reptile species, 7 amphibian species, and 2 freshwater fish species. The Park supports 30 
threatened species listed in Victoria. The Park supports significant populations of one 
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nationally significant species, the Hooded Plover and also six regionally important species. 
Increasing numbers of kangaroos is one of the wildlife management concerns for the Park 
(Parks Victoria, 1998, p16).  
4.4.3.5 Aesthetic Aspects  
The Park has a number of landscape values including Point Nepean, Diamond Bay, The 
Cups (near Cape Schanck), Cape Schanck, Lower Main Creek, most of the Greens Bush 
and Bass Strait Coastline. However, there are some visual intrusions because of the sparse 
vegetations, long distance visibility and proximity to developed landscapes, such as 
residential areas, parking lots, roads and non-native vegetation covers (Parks Victoria, 
1998, p17-18). Figure 4.3 shows Diamond Bay and Cape Schanck.  
                   
Figure  4.3 Scenic views in Mornington Peninsula National Park 
Left: Cape Schanck 
Right: Diamond Bay 
4.4.3.6 Cultural Aspects 
There are a number of significant Aboriginal archaeological and historical sites in different 
parts of the Park including South Channel Fort, Point Nepean, Sorrento Ocean Beach Area, 
Jubilee Point, Bridgewater and area number 16 (Parks Victoria, 1998, p94).    
4.4.3.7 Visitors and Visitor Facilities 
Mornington Peninsula National Park is the most heavily visited national park in Victoria’s 
parks and reserve system and had about 2.5 million visits in 1995-6 (Parks Victoria, 1998, 
pV). A survey conducted in summer 1997 showed that about 60 percent of visitors 
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surveyed were on a day visit from home and the rest were visiting the Park as part of a 
holiday. 80 percent of visitors had visited the Park before. About half of the visitors 
surveyed stayed for more than 2 hours, and about 20 percent stayed 4-8 hours. The survey 
also indicated that 21 percent of reasons for visits were walking and nature appreciation 
(Parks Victoria, 1998, p25).  
The park has a network of walking tracks in coastal and bushland settings (Parks Victoria, 
1998, p25). The Park offers a wide range of recreational activities including picnicking, 
walking, surfing and swimming, fishing, camping, bicycle riding, horse riding, 
orienteering/rogaining, rock climbing/abseiling, fossicking, driftwood collection, intertidal 
collection, hang gliding/paragliding, firewood collection, hunting, dog walking and nature 
observation/study. This range of activities can provide from one to several days recreational 
activities to visitors (Parks Victoria, 1998, p28). A range of facilities, such as toilets, picnic 
tables, gas or electric barbeque, water supply, signs and information shelters, walking 
tracks, look outs, car parks, shelters, kiosks and tea rooms, food and jetties are provided in 
the Park but these are unevenly distributed and vary in standards throughout the Park 
recreational sites (Parks Victoria, 1998, p35). The recreational sites include London Bridge, 
Portsea Surf Beach, Normanby Road, Sorrento, St Paul Road, Diamond Bay, St. Johns 
Wood Road, Koonya Ocean Beach, Spray Point, Central Avenue, Pearse’s Beach, 
Dimmicks Beach, Number Sixteen, Heyfield Road, Avon Road, Rye Ocean Beach, St. 
Andrews Beach, Gunnamatta Surf Beach, Pines Picnic Area, Cape Schanck, Boneo Road, 
Main Creek, Long Point Camping Area, Baldry’s Crossing, The Blowhole, Flinders (figure 
4.4).   
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It is important that orientation information is provided for visitors particularly at key entry 
points to a recreation area. The orientation information should be available along travel 
routes before the visit is undertaken. This will help not only optimise visitor use and 
enjoyment, but also can give more information to visitors about the importance and 
vulnerability of different sites. For the Park, orientation and interpretative information for 
visitors are provided at a number of locations including London Bridge, Portsea and 
Sorrento Ocean beaches and Greens Bush and visitor centres. Currently the key source of 
pre-visit information is a brochure. Maps, information on park features and attractions, 
information on how to enjoy the Park and interpretative information on natural and cultural 
history are also available at mentioned locations. In addition, a local FM band tourist radio 
service in the Sorrento area provides some pre-visit information on the Park. Touch screen 
information panels on the Queenscliff-Sorrento ferry and at the Tourist Office in 
Melbourne provide some information on the attractions of the Park. Display panels and 
information on walks and other activities are also available at Dromana. Some pre-visit 
information is also provided in a range of tourism publications. According to the 
management plan of the Park more visitor information services are needed for the Park 
aimed at providing a wider choice of quality visitor opportunities and experiences. It is 
indicated that there is a need to give an emphasis to developing imaging of the Park’s key 
strengths and highlighting related attractions in the area, such as the Cape Schanck 
Lighthouse, Arthurs Seat and Coolart (Parks Victoria, 1998, p26-30).  
4.4.3.8 Walking Tracks within the Park 
The Park’s walking tracks provide high quality visitor experiences. There are over 50 
kilometres of walking tracks. The walking tracks along the coast and through bushlands in 
Greens Bush and along Main Creek are shorter compared with long distance coastal 
walking between Cape Schanck and London Bridge. Lack of sufficient sign and 
information for the walking network is one of the management concerns (Parks Victoria, 
1998, p39). Figure 4.5 shows Heyfield Beach Access Track and Life Saving Track. 
There are 30 walking tracks in the Park. Among them Farnsworth Track, Coppins Track, 
Life-saving Track, Coastal Walking Track (Cape Schanck to Gunnamatta), Fingal Walking 
Track, Cope Schanck Track, Bushrangers Bay Track, Two Bays Track and Baldry’s Circuit 
Walk are popular (Parks Victoria, 1998, p41-42).  
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Figure  4.5 Walking Tracks in Mornington Peninsula National Park 
Left: Heyfield Beach Access Track  
Right: Life Saving Track 
4.4.4 The Study Area 
The Park’s area can be distinguished by its three major parts (figure 4.7): 
- From London Bridge to Cape Schanck Lighthouse  
- From Stockyard Creek east to Flinders  
- From Greens Bush to the north of Cape Schanck  
The long coastal area from London Bridge to Cape Schanck Lighthouse is selected as the 
case study area for this research project (figure 4.8).  
Some geological and geomorphological features located at London Bridge (arched rock 
stack), Diamond Bay in Sorrento (lithified dunes eroded to form rugged cliffs sixty metres 
high, and extensive platforms and also soil Horizons from Pleistocene and Holocene), 
Pulpit Rock and Angel Cave in Cape Schanck (Pleistocene dune calcarenite covers a cleft 
in Tertiary basalt; carbonate precipitation from ground water has formed stalactites).  
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Table  4.1 Existing recreation facilities in the study areas (Parks Victoria, 1998; Field Survey) 
Site 
W
al
ki
ng
 tr
ac
k 
 
Si
gn
s/
 in
fo
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at
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n 
 
G
as
/ e
le
ct
ri
c 
ba
rb
eq
ue
 
W
at
er
 su
pp
ly
 
Pi
cn
ic
 ta
bl
es
  
T
oi
le
t 
L
oo
k 
ou
t 
C
ar
 p
ar
k 
Sh
el
te
r 
 
K
io
sk
/ t
ea
 r
oo
m
 
Fo
od
 a
nd
 r
ef
re
sh
m
en
t 
London Bridge ? ? - ? ? ? ? ? - - - 
Portsea ? ? - ? ? ? ? ? - - ? 
Sorrento ? ? ? ? ? ? ? ? ? ? - 
Diamond Bay  ? - - -  - ? ? - - - 
St. Paul ? - - -  - ? ? - - - 
St. Johns Wood Rd. ? - - - - - ? ? - - - 
Koonya ? - - ?  ? ? ? - - - 
Spray Point ? - - - - - ? ? - - - 
Central Av. ? - - - - - ? - - - - 
Pearse’s Beach ? - - - - - ? ? - - - 
Dimmicks Beach ? - - - - - ? ? - - - 
Number Sixty ? - - - - - ? ? - - - 
Heyfield Rd. Beach ? - - - - - - ? - - - 
Avon Rd. Beach ? - - - - - - - - - - 
Rye Ocean Beach ? - - ? - ? ? ? - - ? 
St. Andrews Beach ? - - - - - ? ? - - - 
Gunnamatta Beach ? - - ?  ? ? ? - - ? 
Pines Picnic Area ? - ? ? ? ? ? ? - - - 
Cape Schanck ? - - ? ? ? ? ? - - - 
 
A number of significant fauna are recorded in the study area. Among them an endangered 
bird species, Swift Parrot (Lathamus discolour) and a vulnerable bird species, Hooded 
Plover (Thinornis rubricollis) are recorded for the study area. The study area also is under 
DEVELOPING A VISITOR DECISION SUPPORT SYSTEM FOR NATURAL TOURIST DESTINATIONS 
 
Chapter 4: Case study: The Mornington Peninsula National Park                                                                     88 
control for colonial, breeding or roosting behaviour of a number of animals including two 
mammals and eight bird species (Parks Victoria, 1998). 
There are a number of visitor sites in the study area (figure 4.9). The sites include London 
Bridge, Portsea Surf Beach, Normanby Rd., Sorrento, St. Paul Beach, Diamond Bay, St. 
Johns Wood Rd., Koonya Beach, Samuel St., Spray Point Rd., Central Av., Pearse’s Beach, 
Dimmicks Beach, Number Sixteen, Heyfield Rd., Avon Rd., Rye Ocean Beach, St 
Andrews Beach, Gunnamatta, The Pines Picnic Area (Fingal) and Cape Schanck. The sites 
offer a range of recreation facilities, such as toilets, picnic tables, gas or electric barbeques, 
water supply, signs and information shelters, look outs, car parks, shelters, kiosks and tea 
rooms and food and refreshment concession (table 4.5).  
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4.4.4.1 Walking Tracks within the Study Area 
Walks within the study area offer one of the best coastal views in Victoria (Parks Victoria, 
1998, p39). A list of twenty three major walking tracks from London Bridge to Cape 
Schanck and their specific location and length are documented in table 4.2. More detailed 
data and information about physical and aesthetic aspects of the walks will be documented 
in chapter 6 where detail on the implementation of the system will be discussed.   
Increasing the quality of tourism experiences is one of the Park’s management aims (Parks 
Victoria, 1998, pV). The walks already provide great recreational opportunities for visitors 
to the Park. Twenty three different walking tracks with a total length of 23 kilometres give 
a wide range of options for visitors to select from for their day walks. The tracks not only 
are different in length but they are different in slope, surface type, width and availability of 
lookouts along the tracks. Particularly for new visitors, the quality of their walking 
experience could be increased if they have the potential to select appropriate walks from 
among the twenty three available in the study area for their day walks. It is impossible to 
try all tracks in a day visit and not all walks are suitable for everybody as walks may have 
lots of steps, and they maybe short or long. Developing a visitor decision support system 
could increase the quality of tourism experiences within the study area. The methodology 
and implementation of the method for the study area will be documented in chapter 5 and 6. 
Figures 4.10 to 4.17 show locations of all existing walking tracks within the study area. 
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Table  4.2 Track names, locations and length in the study area, Mornington Peninsula National Park 
 Track name Location Length (metre) 
1 Farnsworth track  London Bridge to Portsea 1,031 
Portsea Beach Access 1 Portsea 135 
Portsea Beach Access 2 Portsea 209 
Portsea Beach Access 3 Portsea 175 
2 
Portsea Beach Access 4 Portsea 172 
3 Normanby Road Beach Access  Normanby Road 1,085 
4 Coppins Track  Sorrento to Diamond Bay 3,336 
5 St. Paul Beach Access Track St. Paul Road 55 
6 Diamond Bay Beach Access Diamond Bay Road 147 
7 Life Saving Track  St. Johns Wood Road to Diamond Bay 4,339 
8 Mount St. Paul Circuit Track Diamond Bay (Diamond Bay Road) 1,191 
9 Koonya Ocean Beach Access  Koonya Ocean Beach (Hughes Road) 115 
10 Spray Point Road Beach Access Spray Point (Spray Point Road) 759 
11 Montforts Beach Access Central Av. 642 
12 Bridge Water Bay Circuit Track Bridge Water Bay (St. Johns Wood Road 1,542 
13 Pearse Beach Access Pearse’s Beach (Pearse Road) 1,085 
14 Dimmicks Beach Access Dimmicks Beach (Mungala Road & Dimmicks Bushland Reserve) 618 
15 Number Sixteen Track  Marcia Av. to St. Johns Wood Road 5,314 
16 Heyfield Road Beach Access Heyfield Road 297 
17 Avon Road Beach Access Avon Road 360 
18 Rye Ocean Beach Access Rye Ocean Beach (Sandy Road) 15 
St Andrews Beach Access 1 Rye Ocean Beach (Ocean Road) 233 
St Andrews Beach Access 2 Rye Ocean Beach (Ocean Road) 275 19 
St Andrews Beach Access 3 Rye Ocean Beach (Ocean Road) 667 
Gunnamatta Beach Access 1 Gunnamatta Beach (Truemans Road. 345 20 
Gunnamatta Beach Access 2 Gunnamatta Beach (Truemans Road) 177 
21 Fingal Beach Walking Track   Fingal Picnic Area (Cape Schnack Road) 2,221 
22 Coastal Walking Track Gunnamatta to Cape Schanck 5,300 
23 Cape Schanck Walking Track Cape Schanck (Cape Schanck Road) 975 
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Figure  4.11 Farnsworth Track  
 
 
Figure  4.12 Coppins Track, Normanby Road Track and Mount St. Paul Circuit Track  
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Figure  4.13 Life Saving Track 
 
Figure  4.14 Dimmicks Track and Pearse Track 
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Figure  4.15 Number Sixteen Track 
 
 
Figure  4.16 Rye, St. Andrews Track and Gunnamatta Beach Access Track 
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Figure  4.17 Fingal Track, Coastal Track and Cape Schanck Walking Tracks 
 
 
4.5 CONCLUSIONS 
This chapter discussed the necessity of following the case study approach for this research 
project. The study area, its location and its environmental characteristics were introduced as 
well as the wide range of walking track alternatives in the study area, all with different 
environmental characteristics. This supports the idea of developing a visitor decision 
support system for visitors to natural tourist destinations. The implementation of the 
method for the study area will result in a visitor decision support system. This will be 
documented in chapter 5. 
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CHAPTER 5: DESIGNING AND CONSTRUCTING A 
DATABASE FOR A VISITOR DECISION SUPPORT SYSTEM 
5.1 INTRODUCTION 
The study area, its location and its environmental characteristics were introduced in chapter 
4. The chapter discussed the study area and a wide range of its walking track alternatives 
with different environmental characteristics. This was used to support the idea of 
developing a visitor decision support system for natural tourist destinations. Chapter 5 will 
document a detailed process of constructing a system to support decision making for the 
study area. 
This chapter commences by establishing the steps undertaken in developing the visitor 
decision support system. Next, the preliminary visitor preference factors on walking track 
characteristics are introduced. The documentation for using a visitor preference survey is 
undertaken next, as it is important in refining the preliminary visitor preference factors. 
This was used to prepare a list of key visitor preference factors on walking tracks. The final 
section in this chapter focuses on data acquisition, database design and entry. The data and 
information acquired focuses on the walking track characteristics for the two selected sites 
within the case study: Sorrento Ocean Beach to Diamond Bay and Fingal Picnic Area to 
Cape Schanck.   
5.2 A METHOD TO DEVELOP A SYSTEM TO SUPPORT VISITOR 
DECISION FOR NATURAL DESTINATIONS   
As documented in chapter 3, this research project employs a geo-visualisation approach to 
developing a decision support system. The system will support visitors in choosing an 
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appropriate track after viewing a series of alternative walking tracks. The developed system 
can be considered more of a visitor decision support system than a managerial decision 
support method. Consequently, unlike most managerial decision support systems such as 
recreational opportunity spectrum, limits of acceptable change and visitor activity 
management process, the research pays more attention to identifying recreational 
opportunities and visitor preferences than to tourism impacts on the environment. For this 
research project, a study of recreational opportunities and visitor preferences provided the 
input into the case study approach, which led to a series of track selection criteria. The 
criteria were then used to select an appropriate walking track through the developed system.    
The general concept started with clarification of the problem and requirements for 
developing the system. For the research project the problem was identified as how to select 
an appropriate walking track from among a number of available alternatives. In addition, 
developing a decision support system to assist in the appropriate walking track selection in 
natural tourist destinations for visitors was defined as the research aim. Through a 
comparative study, the geo-visualisation approach was selected as a base method to 
construct the visual decision support system. The system has been developed through a case 
study approach.    
As figure 5.1 shows, to develop the system the first step was identification of the 
preliminary visitor preference factors to find out the most important factors for selecting a 
walking track. This was done through the review of related reports, books and journal 
papers. To identify the most important factors in selecting a walking track, a visitor 
preference survey was undertaken within the study area. This led to finding out a set of key 
visitor preference factors based on the results of the survey and preliminary visitor 
preference factors. The key factors were used as a base list to collect data and information 
for developing the system. Some of the data was provided through the Corporate Spatial 
Data Library (CSDL, 2003) of the Department of Sustainability and Environment (DSE), 
Victoria (detail in 5.6). However, not all required data were available through the digital 
library. For example, track location, track surface types and track slope maps were not 
available. Therefore, a field survey using GPS receivers and photography was conducted to 
collect additional data and information on the study area. The data was populated and 
modelled using GIS-based and GPS/GIS-based methods. The data were used to create 
information such as 3D maps, track location, track slope, track surface types and track 
width. Also a series of alternative track options was identified within the selected sites 
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through GIS. A set of criteria was defined for the process of decision making by 
consideration of the results of the visitor preference survey. The criteria were used in query 
selection form that will support visitors in making their decision on available alternative 
track options. Each criterion includes a series of track characteristic classifications created 
based on existing data and collected data through the field survey. Through developing the 
system, a query selection form was programmed in Visual Basic for Application (VBA) in 
ArcGIS 9.2.  The system was further enhanced and presented visually in a web based 
environment using the Google Earth digital globe. Finally, the system was evaluated and 
modified based on the results of a questionnaire-based survey.  
  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure  5.1 A methodology for developing a visitor decision support system in natural tourist 
destinations. 
 
Figure 5.1 shows the general process of the methodology implemented for the process of 
the system development. Detailed processes of identifying visitors’ preferences, 
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information about the selected sites and system development will be documented through 
the ensuing sections. Detail about the process of determining criteria, constructing the 
query form and developing the visual section of the system will be documented in chapter 
6. Results from the system evaluation will be documented in chapter 7. 
5.3 PRELIMINARY VARIABLES FOR VISITOR SELECTION  
Literature reviews as well as a questionnaire based study were used to identify visitor 
preferences and expectations for walking tracks. Generally, different people may show 
different visitation patterns, behaviour, preferences and expectations through their walks 
(Arrowsmith et al., 2005). Visitors to walking tracks could be motivated by appreciating 
various natural scenic attractions, experiencing physical challenge and exercise, enjoying 
the natural environment, gaining an awareness and knowledge of nature and having an 
opportunity to socialise with friends or family or in tour groups or other special interests 
(Parks Victoria, 2004).        
Generally, according to a survey conducted by Parks Victoria (2004), sightseeing and 
walking are the most popular visitor activities within natural parks in Victoria. In addition, 
the report states that short walks are more popular than cycling, jogging, running, skiing, 
mountain biking, horse riding, roller skating, in-line skating and trail biking.  
Research conducted to develop a standard classification system for walking tracks across 
Victoria in 2007 shows that walking was often done as a group and walks were done on a 
variety of track types (Rogala and Maddern, 2007). In addition, Rogala and Maddern 
(2007) found that most respondents planned some of their walks before they commenced 
their walks. Long walks were more likely to be planned while shorter walks were more 
likely to be spontaneous. Generally, location, distance and scenic attractions were the most 
important factors considered before deciding on a walking track. However, more 
experienced walkers were more likely to also consider the walking track gradient. The 
degree of difficulty of the track was an important factor for all respondents. In general, the 
longer and more challenging is the track, the more information walkers need. The report 
also indicates that unreliability of track marks, lack of clarity of maps, lack of maintenance 
of some tracks, and lack of relevant warnings were important issues. In addition, the report 
recommends developing a set of five groups/classes of walking tracks based on the level of 
difficulty of the type of track, and providing an easy language, comprehensive and helpful 
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information board at the beginning of each walking track using visual icons and colour 
coding to differentiate types of walking tracks.    
In general, the studies show that factors such as location of the track, length of the track, 
scenic attractions or opportunities for sightseeing and gradient and degree of difficulty are 
the most important factors when selecting a walking track. 
5.4 VISITOR PREFERENCE SURVEY 
A questionnaire is a common method to ascertain visitor satisfaction and experience 
(Brown and Daniel, 1987; Kroh and Gimblett, 1992). Different types of visitor surveys can 
be undertaken for visitor satisfaction including on-site or off-site, self-administered or 
interview questionnaires as well as structured, semi-structured or unstructured format or a 
combination thereof (Ryan, 1995). In particular, the self-administered questionnaire is a 
suitable method to determine the personal background of participants along with their 
visitation preferences whilst in the park (Arrowsmith et al., 2005).  
Preliminary visitor preference and expectation factors were identified through a literature 
review (documented in section 5.3). To find out more specific detail about visitors’ 
preferences and expectations of the walking tracks within the study area as well as 
identifying the most important factors to visitors in selecting a track, a self-administered 
questionnaire based study was distributed within the area.  
5.4.1 Developing the Survey 
The main objective of the survey was to identify the most important factors that visitors use 
when selecting a walking track. To achieve the objective, a number of hypotheses were 
defined, as follow:   
• Visitors from different socio-demographic backgrounds exhibit different 
recreational needs and activities. Family groups also may show different 
recreational preferences from individuals. 
• Visitors have different reasons for walking including recreation, general 
fitness or nature study. These visitors have a range of recreational 
expectations. 
• Importance of walking track characteristics such as track length and track 
slope are different for different users.  
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• Users need different information about walking tracks. Different users prefer 
various information methods. 
Questions were designed using the following groups: 
• Visitor profiles and socio-demographic questions such as gender, residential 
address, age group and number of people travelling together.  
• The importance of availability of various recreational activities along the 
tracks. 
• The importance of different characteristics of the tracks such as length of 
track, duration of the walking time and steepness. 
• The importance of available/necessary information methods on walking 
tracks such as signs, maps, visitor centres and Internet. 
In April 2008, the questionnaires (Appendix one) were distributed at Sorrento Ocean 
Beach, Diamond Bay, Fingal Picnic Area and Cape Schanck. These locations were selected 
as they are highly visited within the study area. One hundred and two questionnaires were 
completed through the field survey.  In addition, fifty four questionnaires were filled in by a 
group of university students to find out if there were any differences in the expectations of 
those who were in the field and those who were not. The socio-demographic results of this 
part were separated in the process of the survey analysis. The questionnaire design and field 
method used to complete the survey were approved by the RMIT University Ethics 
Committee. A copy of the questionnaire with ethics approval is documented in Appendix 
one. The results and data analysis of the survey will be documented in section 5.4.2.  
5.4.2 Survey Results 
The visitor preferences survey undertaken within the study area provided valuable feedback 
for the visitor decision support system prototype design. The questions that the survey 
addressed were documented in section 5.4.1. The results will be documented according to 
the four major groups of questions documented in section 5.4.1.    
5.4.2.1 Socio-demographic Characteristics  
The results of the survey represent recreational preferences and expectations of various 
types of participants. Participants were from different nationalities, genders, age cohorts 
and life stage. Ninety one percent of the participants were from Australia and therefore 
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represent mainly Australian resident views. Table 5.1 summarises the socio-demographics 
for the respondents. The table shows socio-demographic data separately according to 
respondents from one hundred and two participants within the case study and also fifty four 
students.  
As table 5.1 shows, there were slightly less female participants compared with male and 
ninety percentage of the females were in a group. According to the field survey 
questionnaire, there were more participants in the 40-49 years age group compared with the 
other age groups. More participants were from young single and middle families. 
Table  5.1 Summary of the socio-demographic results of the questionnaire survey 
Total Within the field Students 
(No = 156) (No = 102) (No = 54) 
Socio-demographic characteristics of the participants Percentage Percentage Percentage 
Female  46 49 43 Gender Male  54 51 57 
18-19 years  14 7 26 
20-29 years  31 17 59 
30-39 years  11 15 5 
40-49 years  20 25 10 
50-59 years  10 16 - 
60-64 years  4 6 - 
Age 
Cohorts 
Over 65 years  10 14 - 
Young single  34 21 59 
Young couple (no children) 14 6 30 
Young family (youngest child younger than 6 years) 11 15 2 
Middle family (children 6-15 years) 16 21 7 
Mature family (children older than 15 years) 8 12 2 
Older couple (no children at home) 12 17 - 
Life stage 
Mature single  5 8 - 
 
Field survey results indicate that most participants travelled in a group and mostly with 
their family. The number of people in a group was mostly three, but there were up to 18 
people in a group. In addition, it was not the first walking experience for seventy percent of 
the field survey participants. Among the field survey participants, thirty seven percent were 
visitors who had visited the area for walking many times. The field survey also indicates 
that participants from Victoria travelled from various locations to the Park but more were 
from the neighbouring suburb of Rosebud on the Mornington Peninsula. In addition, there 
were seven percent of visitors from other states of Australia. There were also nine percent 
of international visitors to the Park.  
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5.4.2.2 Preferred Recreational Activities  
The results show that walking is the most preferred recreational activity for twenty three 
percent of the survey participants. With a slightly less level of preference, sightseeing is 
also an important recreational activity for the participants. Table 5.2 shows recreational 
activities in order of the participants’ preference for the study area. 
Table  5.2 Recreational preferences within the study area 
Types of recreational activities  Percentage 
Walking 23 
Sightseeing 22 
Photography 14 
Picnicking 9 
Solitude  9 
Bird watching/nature study 6 
Swimming 6 
Jogging/running 6 
Surfing  5 
Total 100 
5.4.2.3 Preferred Track Characteristics 
The length of the track followed by duration of walking time and opportunities for 
sightseeing are the most important information that the survey participants believe should 
be available when they are making their decision on selecting a track to walk along.  
Table  5.3 Importance of available information about track 
Information about track Importance level (0-5) 
Length of track 4.4 
Duration of walking time 4.2 
Opportunities for sightseeing 4.2 
Track safety  3.7 
Steepness 3.6 
Surface of the track 3.3 
Available recreational facilities 3.1 
Limitations with the track (such as no cycling or pets entrance time) 3.0 
Suitability for people with special needs 2.9 
Suitability for wheelchair and pram 2.8 
Key: Importance ranged between zero (minimum) to five (maximum) 
The results show that track safety, track gradient and track surface type have the second 
level of importance for the participants followed by information about available 
recreational facilities and track limitations. Table 5.3 summarises track information in order 
of the participants’ preference for the study area. 
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The results of the survey found that having a coastal view is one of the most important 
factors when selecting a track. The results indicate that participants prefer tracks less than 
three hours’ walking duration. They also prefer some challenges in their walks. They prefer 
tracks with some slopes more than a flat track. In addition, results from multivariate 
analysis show that track width is not an important factor for the participants; however, it is 
more important for visitors who travel in a group. Among different types of track surfaces, 
participants prefer boardwalks followed by natural surfaces more than other types of track 
surfaces. Table 5.4 summarises participants’ responses to questions designed to rank the 
importance of track characteristics. The table ranks different levels of preference from zero 
to five according to the ‘mean’ calculated from 156 participants’ responses to the questions.  
Table  5.4 Importance of track characteristics 
 Track characteristics Importance 
level (0-5) 
View Coastal scenery 4.4 
   
Length of track Up to three hours walking 3.8 
 Up to half a day walking  3.3 
 Up to a day walking 2.9 
   
Track gradient Flat tracks with some slopes 3.2 
 Flat tracks 3.0 
   
Track width Wide tracks 2.7 
 Narrow tracks 2.7 
   
Track surface Boardwalks 3.4 
 Natural surface tracks 3.3 
 Sandy tracks 2.7 
 Stony tracks 2.7 
 Tracks with gravel surface 2.6 
 Concrete tracks 2.3 
   
Track use Single use tracks 2.8 
 Multiple use tracks (such as bicycle or horse riding) 2.6 
Key: Importance ranged between zero (minimum) and five (maximum)  
5.4.2.4 Preferred Information Methods 
The importance level of the track information methods such as signs, maps and visitor 
information centres are not the same for all of the participants. Generally most participants 
prefer to have access to information on walking tracks before they start walking. Home 
Internet, visitor information centres and public location Internet access were preferred to 
on-site Internet access. Home Internet information access and visitor centres were preferred 
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to navigation aids (such as GPS and mobile phone) and electronic information kiosks. 
Participants prefer more visual information methods compared to verbal and text provided 
information. They prefer to have access to information from signs (at the starting point of 
the track and/or along the track) and maps more than getting information from visitor 
centres, brochures, books, tour operators and local radio. Table 5.5 summarises 
participants’ responses to questions designed to rank the importance of the information 
methods. The table ranks different levels of preference from zero to five according to the 
‘mean’ calculated from 156 participants’ responses to the questions.     
Table  5.5 Importance level of the information methods 
Information methods Importance level (0-5) 
The Internet – from home 3.5 
The Internet - at this location (such as visitor information centre) 2.5 
The Internet – from other public locations (such as library & shopping centres) 2.1 
The Internet - along the walking track  1.9 
  
Visitor centres 3.5 
Navigation aids  (such as GPS and mobile phone) 2.6 
Electronic information kiosks   2.2 
  
Signs at start of the track 4.5 
Signs along the track 4.3 
Maps 4.1 
From visitor centres 3.5 
Brochures 3.2 
Books 2.8 
Tour operators 2.5 
Local radio 2.1 
Key: Importance ranged between zero (minimum) to five (maximum) 
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5.5 KEY VISITOR PREFERENCE FACTORS 
The results derived from the preliminary visitor preference factors along with the results 
derived from the survey were considered to obtain a set of key visitor preference factors for 
this research project. The following is a list of the key factors that are important to visitors 
when selecting a walking track in the study area in order of importance: 
• Track location: location of the track at different levels including local and 
site level 
• Track length and duration time: length or the duration of walking time  
• Available sights (scenic attractions): opportunities for sightseeing including 
view and lookout availability 
• Degree of difficulty: such as track slope and track surface type 
• Track information: such as track safety, width and availability for the 
disabled and prams 
• Available recreational activities and facilities: such as swimming, surfing 
and fishing 
The list was considered to obtain detailed information on the selected sites. The key factors 
were also used as a base to determine a series of criteria to support visitors in selecting a 
walking track. This will be discussed in detail in section 6.2 where steps to implement the 
developed system will be documented.  
5.6 DATA ACQUISITION 
The necessary data and information in relation to walking tracks within the study area were 
determined according to the key visitor preference factors. These datasets are required in 
order to develop and test the visitor decision support system.  
Detailed data and information about the study area and the walking tracks were gathered 
through field surveys. In chapter 4, background information on Mornington Peninsula 
National Park was provided. The digital data provided by DSE was used as the main digital 
source of data to create maps including location maps and the area of the case study as well 
as contour and road maps.  
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DSE provides various data and information about the environmental characteristics of the 
State of Victoria including Corporate Spatial Data Library (CSDL). CSDL contains source 
data folders at different scales, file types and attributes. For this research project, L100 or 
the Land Systems of Victoria at 1:100,000 was used to prepare maps including location 
maps and the area of the case study. L25p or the Land Management dataset at 1:25,000, 
was used to prepare maps including contour and roads. Table 5.6 shows a list of data 
requirements for this research project. 
Table  5.6 Data requirements for this research project 
Data requirements list  
Key factors  Data required   
Track location  Location of the Park 
The park area map 
Access road map 
3D map 
Track length and duration time Track map 
Available sights Sights photo 
Lookouts geographical location point 
Degree of difficulty  Track slope  
Track surface type 
Track information   Track safety 
Track width 
Availability for disabled and prams 
Available activities and facilities Available activities & facilities geographical location 
 
However, not all required data were available through the digital library. For example, track 
location, geographical location of lookouts and available facilities, track surface types and 
track slope maps were not available. Therefore, a field survey using GPS receivers and 
photography was conducted to collect additional data and information on the study area. 
Photos were used to capture the real tracks’ landscape, views and conditions such as 
surface type. Photos can be used not only as a reference to help visitors to recognise a 
location, but they can help them to become more familiar with a new environment. Photos 
also can be used as sources to choose between a number of alternatives. Table 5.7 
documents database sources such as data nature, data types and implementation of the data 
through the process of creating the system. 
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5.7 DESIGN AND BUILD OF THE SYSTEM DATABASE  
Various methods were used to design and build the database for the research project. The 
methods were documented in two major groups:   
• GIS-based methods: to determine contour map, slope map, 3D map, road 
map, the study area border and location maps and calculation of the 
determined data.  
• GPS/GIS-based methods: to determine walking tracks and their 
characteristics including track location, track length, duration of walking 
time, track width, track slope and track surface as well as location of 
lookouts and recreational facilities, and location of taken photos.    
Figure 5.2 shows an overall schema for design and building the system database. As the 
figure shows, both existing data and data collected through the field survey were used to 
create the required data and information. How the database was built using GIS-based and 
GPS/GIS-based methods will be documented in detail through this section. 
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5.7.1 GIS-based methods 
To build ‘location maps’ and the ‘Mornington Peninsula National Park area’ data were used 
from the existing DSE state digital library.  
 
 
 
 
 
 
 
 
 
Figure  5.3 The process of creating ‘location maps’ and ‘area map’  
 
Land Systems of Victoria at 1:100,000 contain all Victorian digital map tiles. There are 
files called “Public Land Management Polygons” (Plmmt100ply). These files contain data 
and information about public land management in Victoria. However, there is no single 
shape file showing the area of Mornington Peninsula National Park in this folder. To 
extract the exact border of the case study from Plmmt100ply, the Park’s area outline 
documented in the management plans of the Park and Parks Victoria website data and 
information were considered. Figure 5.3 shows the general process of creation of ‘location 
maps’ and the ‘Park’s area map’. 
To build ‘road map’ and ‘contour map’ 1:25000 roads data provided through the DSE state 
digital data library was used. Figure 5.4 shows the general process of creation of the 
‘contour map’ and the ‘road map’. ‘Contour map’ was used as a fundamental layer to create 
‘slope map’ for some specific locations within the study area such as Sorrento Ocean Beach 
where error determined the data recorded by GPS for this area (see section 5.7.2.2 for detail 
on creating slope map).  
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The contour map was also used as a fundamental layer to create three dimensional maps: 
‘3D maps’. 3D maps were created in Google Sketch-up using the extracted ‘contour map’. 
The process of creating 3D maps will be documented in the next section (section 5.7.1.1). 
 
   
 
 
 
 
 
Figure  5.4 Process of preparing ‘contour map’ and ‘road map’ 
5.7.1.1 Creating 3D Maps  
A contour map was used as a fundamental layer to create three dimensional maps: ‘3D 
maps’. ‘Cont25’ in ‘L25p’ is a coverage contour map file including a 25 metre contour line 
map created for all of Victoria. A smaller shape area file called ‘contour map’ was 
extracted from ‘Cont25’ for the case study. 3D maps were created in Google Sketch-up 
using the extracted ‘contour map’.  
To create 3D maps, 10m contour maps were exported as a shape file from ArcGIS to 
Google Sketch-up. Through Google Sketch-up contour maps were trimmed to ensure only 
the minimal number of contours remained to give appropriate detail. Google Earth already 
gives a basic terrain representation, but this is inaccurate around coastal areas, particularly 
those with cliffs.  The Sketch-up model will be able to merge with the existing Google 
Earth terrain as it moves inland. Using the Sketch-up 'Sandbox from Contours' tool, the 
contour lines were turned into a single terrain mesh. Then the model was cleaned up and 
textured. 
In Google Earth a series of vertical views was saved of each location. Then using 
Photoshop a large seamless image of these views that covered the full span of the model 
was created. The image was then loaded into Sketch-up and placed directly above its 
correct position on the mesh.  The image was then 'exploded' into pixels and 'painted' 
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Contour map 
Selecting 
the area 
Cont25 (selected tiles) 
DSE
Road map 
Selecting 
the area 
Road25 (selected tiles) 
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vertically downwards onto the mesh. Using Sketch-up’s Google Earth interactivity features, 
the current view in Google Earth (of the model location) was loaded into Sketch-up. The 
model could then be accurately aligned with this view. The model was then exported as a 
kmz file (compressed version of a Keyhole Markup Language (KML) file) to Google 
Earth.   
5.7.2 GPS/GIS-based Methods  
These methods were used for registration and analyses of the recorded GPS data in GIS. 
Existing walking tracks were surveyed using a Garmin eTrex hand-held GPS receiver. In 
addition, GPS was used to record the location of any recreational facilities and attractions 
within the study area. Field surveys provide detailed data and information about all existing 
walking tracks including track width, surface type, length and slope as well as the location 
of all existing recreational facilities and recreational sites within the study area. Through 
the field survey, existing walking track maps such as maps published on the Park web page 
(Parks Victoria, 2008), Melway (2007) and digital maps were checked and revised to create 
a more precise digital map for the walking tracks in GIS. Though Melway is a good 
reference for a general overview of the walking tracks within the park, a number of errors 
as well as some missing tracks were observed for the study area. Figure 5.5 shows the 
process of creating the walking tracks database. Through the following sections it will be 
documented how the database was built using GPS/GIS-based methods.  
 
 
 
 
 
 
 
 
 
Figure  5.5 The process of creating walking tracks database 
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5.7.2.1 Creating Track Location Map 
To create a track location map, data logged with GPS receivers was downloaded as a series 
of text files. The text files were then edited using Microsoft Office Excel to remove 
unwanted header information. Then, the data was imported into the ArcGIS database as a 
series of point files, with each point having a unique point identification number. Attributes 
stored for each point were modified and the results used to determine a number of data 
including the location of walking tracks within the study area, location of different types of 
track surfaces, slopes, track width, lookouts and recreational facilities.  
The points were then converted to lines. In doing so, lines connected each of the recorded 
points. This led to generating a map of all existing walking tracks. This map contains 
attributes such as track slope, surface type and width. Other track attributes such as track 
length and duration of walking time were then calculated from this file. Track location map 
is a two dimensional map. To be able to overlay the map on 3D maps the track lines were 
elevated using ET GeoWizards function. ET GeoWizards contains a set of functions that 
can be used in GIS (ET GeoWizards, 2007).    
5.7.2.2 Creating Slope Map 
To create the slope map, track points recorded by a GPS receiver were used (with ± 20 
tolerance). First differences between elevation points were calculated. Then the results - 
including the length of each track segment recorded by GPS - were used to determine the 
slope of gradient. As the obtained data showed the slope of each track point, using ET 
GeoWizards the data transferred to the track lines to give the degree of slope for the tracks. 
However, for some specific locations within the study area such as Sorrento Ocean Beach, 
‘contour map’ was used to calculate the track slope as there were some missing data 
recorded by GPS for this area. The slope and slope classification for the selected sites will 
be discussed in section 6.2.1.  
5.7.2.3 Creating Track Surface Type Map 
As mentioned in section 5.7.2.1 the track location map includes attributes about length, 
slope, surface types and width. To create the track surface type map, attributes of track 
location map were used. This map was created as a new shape file through GIS.  
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5.7.2.4 Providing Photos 
More than one thousand photos were taken using a digital camera (figure 5.6). A GPS 
receiver was used to locate the exact location of recreational facilities, lookouts and 
different types of walking tracks. In addition, most significant scenic views along the 
walking tracks were photographed. The photos constitute an integral part of the developed 
visual system. Through the virtual sections of the system, the users will be able to see the 
photos and decide if they like a walking track based on its landscape. 
 
Figure  5.6 Examples of photos taken as part of the visual system 
 Left: view over Spray Point Beach. Right: a lookout in Koonya Ocean Beach. 
5.8 OBTAINING DETAILED INFORMATION FOR SELECTED 
SITES TO CONSTRUCT QUERIES 
As mentioned in section 5.4, sightseeing and walking are the most popular visitors’ 
activities within natural parks in Victoria. Walking tracks have been built along most of the 
coastline of the study area. Twenty three walking tracks exist from London Bridge (north-
western point) to Cape Schanck (south-eastern point). To construct queries in the process of 
developing the system, two main sites were selected from the study area: 
- Sorrento Ocean Beach to Diamond Bay  
- Fingal Picnic Area to Cape Schanck 
The selected sites offer some of the most well known and the most popular walking tracks 
in the State of Victoria including Coppins Track, Mount St. Paul Circuit Track, Normanby 
Road Track, Fingal Beach Tracks, Coastal Walking Track and Cape Schanck Tracks (Parks 
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Victoria, 1998). For each of these main tracks a number of sub-tracks exist. These will give 
more walking track options within locations for visitors to choose from. The selected sites, 
track options within the sites and characteristics of the tracks will be documented in this 
section. Detailed data about the main tracks will be documented in the following sections. 
5.8.1 Sorrento Ocean Beach to Diamond Bay  
Sorrento Ocean Beach and Diamond Bay Beach are popular visitor sites within the 
Mornington Peninsula National Park. The sites offer some recreational facilities and 
activities for visitors (tables 5.8-5.9).  
Table  5.8 Available recreational facilities at Sorrento Ocean Beach and Diamond Bay Beach  
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Table  5.9 Available recreational activities at Sorrento Ocean Beach and Diamond Bay Beach 
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There are a number of walking tracks in this area to choose from. They include Coppins 
Track, Mount St. Paul Circuit Track and Normanby Road Track (figure 5.7). There are also 
some shorter tracks which provide access to the beach such as St. Paul Beach Access 
Track.   
- Coppins Track: the track links Sorrento Ocean Beach to Diamond Bay along 
the cliff top. The track is about three and a half kilometres long. The return 
walk takes about two hours. There are several lookouts which have views 
over the main local body of water, Bass Strait (figure 5.8). A lookout named 
Coppins Lookout is located along this track that has panoramic views over 
Bass Strait and Sorrento Ocean Beach (figure 5.8). A series of steps provide 
access to the lookout from the Sorrento Ocean Beach car park. The track 
also links to Normanby Road Track.  
            
        
Figure  5.8 Lookouts along Coppins track 
Upper Left: view of Sorrento Ocean Beach from the lookouts along Coppins Track 
Upper Right: view of Sorrento Ocean Beach from another lookout 
Lower Left: Coppins Lookout 
Lower Right: view from Coppins Lookout over Sorrento Ocean Beach 
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St. Paul Beach Access is a short track linked to Coppins Track. A series of 
steps lead down to St. Paul Beach which provides a view of fossilised sand 
dunes (figure 5.9). Back on the Coppins Track a short track leads to Jubilee 
Point which offers great coastal views (figure 5.9). From St. Paul car park to 
the beach and then Jubilee Point is about half a kilometre and the return 
walk takes about twenty minutes. 
 
Figure  5.9 St. Paul Beach  
Upper Left and Right: fossilised sand dunes 
Lower Left: Jubilee Point 
Lower Right: access to St. Paul Beach via a series of steps 
 
- Mount St. Paul Circuit Track: the track links to Diamond Bay. The track is 
about one and half kilometres and the return walk takes about forty minutes. 
There is a lookout named St. Paul Lookout along the track which has 
panoramic views over the Diamond Bay Beach and Bass Strait (figure 5.10). 
The track also provides access to the Bay of Islands through a boardwalk 
and a series of steps. The boardwalk and steps lead down to lookouts which 
have views to the Bay of Islands and Diamond Bay Beach (figures 5.10).  
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        Figure  5.10 Mount St. Paul Circuit Walk and Diamond Bay Beach 
Upper Left: Mount St. Paul lookout in Mount St. Paul Circuit Walk 
Upper Right: view from the lookout  
Lower Left: Access to Bay of Islands via boardwalk and steps 
Lower Right: Access to Diamond Bay Beach via a series of steps 
  
- Normanby Road Track: the track is located next to Sorrento Ocean Beach. 
The track links Normanby Road with the beach and Coppins Lookout track. 
The track is about one kilometre and the return walk takes about thirty 
minutes. There are opportunities for sightseeing along the track which 
provides views over Bass Strait and Sorrento Ocean Beach (figure 5.11). 
The track leads down to the beach by several steps. 
 
Figure  5.11 Left and Right: View over Bass Strait from lookouts along Normanby Road Track 
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5.8.2 Fingal Picnic Area to Cape Schanck   
Fingal Picnic Area and Cape Schanck are also popular visitor sites within the Park. The 
sites offer some recreational facilities and activities for visitors (tables 5.10-5.11).  
 
Table  5.10 Available recreational facilities in Fingal Picnic Area and Cape Schanck 
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Table  5.11 Available recreational activities in Pines Picnic Area and Cape Schanck 
Site 
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There are a number of main tracks within this area including Fingal Walking Tracks, 
Coastal Walking Track and Cape Schanck Track (figure 5.12). 
- Fingal Walking Tracks: the tracks are located in Fingal Picnic Area (also 
called Pines Picnic Area). They link Fingal Picnic Area to Fingal Beach. The 
tracks are about two kilometres long. The return walk takes about one hour 
and has many steps which lead down to the beach. The tracks offer lookouts 
with panoramic views over Bass Strait (figures 5.13). There are also 
accesses to the Coastal Walking Track. 
 
Figure  5.13 Upper Left: view of Bass Strait and the park. Upper Right: a lookout along the track. 
 Lower Left: Fingal Walking Tracks. Lower Right: Access to Fingal Beach via many steps. 
 
- Coastal Walking Track: the track is located near Cape Schanck in Cape 
Schanck Road. The track links Cape Schanck to Gunnamatta Surf Beach 
along the cliff top and the sandy beach. It is about five and a half kilometres 
long on the cliff top and the return walk takes about three hours.  There are 
also some detours which provide access to Fingal Picnic Area and Fingal 
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Beach. There are lookouts with panoramic views over Bass Strait along this 
track (figure 5.14). 
 
Figure  5.14 Examples of views from lookouts along Coastal Walking Track (Cape Schanck)  
  
- Cape Schanck Track: the track is located in Cape Schanck and starts from 
the Information Kiosk. A short circuit walk toward the Cape takes visitors to 
the start of the boardwalk. The circuit is about half a kilometre and the 
return walk takes about twenty minutes. There are several lookouts along the 
circuit with views over Bass Strait, Pulpit Rocks and Cape Schanck 
Lighthouse (figure 5.15). The boardwalk has steep sections and many steps 
descend to the beach. The boardwalk offers view over rocks (figure 5.15). 
From the Information Kiosk to the beach is about seven hundred metres and 
the return walk takes about thirty minutes. There is also an access to the 
Cape Schanck Light station near the Information Kiosk. The Light station 
includes lighthouse, museum, overnight accommodation and lookouts. 
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Figure  5.15 Lookouts on Cape Schanck Walking Tracks 
Upper Left: a lookout along the circuit walk  
Upper Right: view from a lookout over Bass Strait 
Lower Left: view of Bass Strait and Cape Schanck Lighthouse 
Lower Right: view over boardwalk and rocks form start of the boardwalk 
5.8.3 Track Options within the Selected Sites 
Each of the selected sites contains a number of well known and popular tracks. There are 
three main tracks within Sorrento to Diamond Bay and three main tracks within Fingal 
Picnic Area to Cape Schanck. For each of these main tracks a number of sub-tracks exist. 
These sub-tracks are part of the main track offering a specific way to a particular 
destination such as a beach, picnic area, parking area or may simply offer another walk. In 
addition, a combination of two main tracks also could be considered as a walking track to 
be selected by visitors for their day walks. These will give more walking track options 
within the selected sites to choose from. There are thirty three walking track options within 
Sorrento to Diamond Bay and seventeen walking track options within Fingal Picnic Area to 
Cape Schanck (Appendix two). Track characteristics will be discussed and documented in 
the next section, section 5.8.4. 
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5.8.4 Track Characteristics 
Data and information were determined on the track location, track length, track slope and 
track surface types as well as information on the available views and lookouts, track safety 
information, the track width and available recreational activities and facilities within the 
two selected sites. 
The results indicate that the tracks are different in many aspects. Track length within the 
selected areas range between a couple of hundred metres and five kilometres. Track slope 
may reach up to 30 degrees for some tracks, for example, where steps exist. Track surface 
types could be natural earth, natural sand or natural stone as well as gravel or concrete 
surface or a combination of various track surface types. Tracks may offer a 360° view or 
less than a 360° view. In addition, track width may range between half a metre and four 
metres.  
To develop the system, the determined data and information about the track characteristics 
were classified. Through the developed system, the classified track characteristics will be 
available to users which will be detailed in chapter 6.    
5.9  CONCLUSION 
Throughout this chapter, the methods used to determine the required data were 
documented. In addition, it was documented how a visitor preference survey was used to 
determine a series of key visitor preference factors on walking tracks. The chapter also 
introduced the selected sites and walking track options within the selected sites. The 
walking track characteristics were also documented in chapter 5.    
The research discussed in chapter 5 provides the foundation for the implementation and 
operation of the visitor decision support system prototype, which will be discussed in detail 
in the ensuing chapter.   
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CHAPTER 6: DESIGNING AND BUILDING THE VISITOR 
DECISION SUPPORT SYSTEM  
6.1 INTRODUCTION 
The methods to determine the required data were documented in chapter 5. The selected 
sites and their walking track options as well as a general description on characteristics of 
the tracks were also introduced in chapter 5.    
This chapter commences by establishing the steps undertaken in implementing the visitor 
decision support system. Next, details on how the track characteristics were classified for 
selection criteria through the GIS-based section and the geo-visualisation section of the 
system are documented. The track characteristic classes will be considered as track 
selection options through the process of operating and developing the system. The final 
section of this chapter focuses on operating of the visitor decision support system.   
6.2 IMPLEMENTATION OF THE DEVELOPED VISITOR DECISION 
SUPPORT SYSTEM  
Method to develop the visitor decision support system was documented in section 5.2. 
Figure 6.1 shows the general process of implementation of the visitor decision support 
system for a natural tourist destination. As the figure shows, the key visitor preference 
factors was used as a base to determine a series of criteria to support visitors in selecting a 
walking track through two main sections of the system, GIS-based section and geo-
visualisation section (details on the key visitor preference factors were documented in 
section 5.5).  
Through the GIS-based section of the system, information on tracks characteristics 
including geographical location of tracks, duration of walking time, track slope and track 
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surface type are available as selection criteria (detail in section 6.2.1). The criteria can be 
selected through a query selection form (detail in section 6.2.2). Each criterion includes a 
series of track characteristic classifications created based on existing data and data collected 
through the field survey.  
Through the geo-visualisation section of the system, more information was added to 
Google Earth that can be considered as walking track selection criteria (detail documented 
in section 6.2.3 and 6.2.4). Criteria in the geo-visualisation section include information 
about opportunity for sightseeing, information about track safety, boardwalks, steps, ramps, 
track width and existing recreational facilities and possible recreational activities as well as 
information centres.  The end-user will be able to make her/his final decision on selection 
of a walking track by reviewing the supportive information provided in Google Earth.  
A plug-in software links the GIS-based section and the geo-visualisation section of the 
system (detail documented in section 6.2.5). Figure 6.1 summarises the process of 
implementing the visitor decision support system for a natural tourist destination.  
 
 
 
 
 
 
 
         
 
 
 
 
 
 
 
 
Figure  6.1 Implementation of a visitor decision support system for natural destinations 
 
Detail about the system components will be documented in the following sections.  
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6.2.1 GIS-based Component of the System  
By considering key visitor preference factors a set of criteria was determined for available 
track options within the selected sites. Each criterion contains a set of generalised 
classifications of the track characteristics. The criteria consist of geographical location, 
duration of walking time, slope and surface type and will be used in the GIS-based section 
of the system. The GIS-based section will use the criteria for the process of decision 
making. GIS has the capability of providing a link between a database and a display system 
through a spatial query data form (Keenan, 1997; Malczewski, 1997). Therefore, it 
increases the opportunities to reach a comprehensive decision, which results in spending 
shorter time to make a decision (Crossland et al., 1995). GIS has the ability to accept a 
wide variety of data types with different geographical projection systems. It also has 
analytical and mapping ability. In addition to these capabilities, it has the ability of 
querying and selecting features. However, it is not free and a basic knowledge of GIS is 
required to use. Actually, GIS designed to use by professional users and it is not easy to 
navigate. It also has not satellite imagery.  
In this research project, GIS supports user’s decision by providing a query selection form, 
which offers not only the opportunity of selecting the criteria, but the possibility to locate 
the selected walking track(s).  
The following sections document detailed data on how the track characteristics were 
classified for the GIS-based section of the system.  
6.2.1.1 Geographical Location of the Tracks 
In section 5.5, the geographical location of the track was introduced as an important factor 
for walkers to use in selecting a walking track. People need to know the geographical 
location of the walking track not only to be able to find the track, but also to estimate their 
travel time and so make their walking plan. The two geographical locations listed in table 
6.1 were considered as one of the criteria for the developed system to be selected by the 
users.  
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Table  6.1 List of available locations within the selected areas 
 Geographical location of the tracks 
1 Fingal Picnic Area & Cape Schanck  
2 Sorrento & Diamond Bay 
6.2.1.2 Duration of Walking Time  
According to the key visitor preference factors, track length and duration of walking time 
are important factors for walkers in selecting a track. Lengths of the selected tracks within 
the study area vary between 0.2 kilometre and 6.2 kilometres. For example, the length of 
Mount St. Paul Circuit Walk is 1.2 kilometres and it is 3.4 kilometres for Coppins Track. 
But length of a track is not the only factor in estimating duration of walking time.  
                            
      
Figure  6.2 Examples of signs used to show the time duration of walking tracks within the study area 
Upper Left: Life Saving Track at Koonya Ocean Beach towards Diamond Bay 
Upper Right: Life Saving Track at Koonya Ocean Beach towards Bridgewater Bay 
Lower Left: The Bridgewater Circuit Walk at Bridgewater Bay  
Lower Right: Fingal Walking Track at Fingal Picnic Area 
 
Walking speed could be different on various walking tracks based on their surface types 
and slope as well as visitors’ ability and plan. For example, walking speed could be less in 
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steps or on a sandy surface compared with a track with natural earth surface (table 6.2).  
The walking speeds have been determined by Parks Victoria differently for various tracks 
(figure 6.2). Using the information provided by Parks Victoria (figure 6.2), 1.7 kilometres 
per hour can be calculated as an average walking speed for the selected tracks (table 6.2). 
 
Table  6.2 Comparing walking speed on various surface types 
Track name 
Track 
length 
(kilometre) 
Walking time 
(minute) Surface type 
Walking speed 
(kilometre/ 
Hour) 
Fingal Walking Track 1.7 60 Natural Earth & Steps 1.7 
Life Saving Track, 
Bridgewater Bay 1.9 90 Natural Earth 1.3 
Life Saving Track, 
Koonya 1.2 45 
Natural Earth, 
Sandy & Steps 1.6 
The Bridge Circuit Walk 1 30 Sandy & Stone 2.0 
Average speed for the walking tracks 1.7 
 
The results of the visitor preference survey revealed that duration of walking time is more 
important factor for the field survey participants than length of a track (section 5.4.2). It is 
important for visitors if they can estimate and manage their walking time. There are some 
signs along the walking tracks which are mostly located at the track entry to show the track 
length and the average travel time (figures 6.2 and 6.3). However, this information is not 
available for all tracks within the study area (figure 6.4).  
 
     
Figure  6.3 Signs without any information about the track length.  
Left: Mount St. Paul Circuit Walk.  
Right: Farnsworth Track at Portsea Ocean Beach.  
For the selected tracks, the duration of walking time was calculated as between less than 30 
minutes and more than 180 minutes. Therefore, for this research project ‘Duration of 
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Walking Time’ was considered as one of the criteria to develop the system.  This criterion 
was classified to five classes (table 6.3). ‘Length of Walk’ was calculated based on 1.7 
kilometres per hour walking speed estimated for some tracks within the Park (figure 6.2). 
Table  6.3 Classification of duration of walking time  
Class Time duration (minute) Length of walk (kilometre) 
1 < 30 < 1 
2 30 – 60 1 – 2 
3 60 – 120 2 – 3.5 
4 120 – 180 3.5 – 5 
5 > 180 > 5 
6.2.1.3 Track Slope  
Track slope is one of the major factors responsible for the degree of walking difficulty. As 
discussed in section 5.5, the degree of difficulty of a track is an important factor for 
walkers. However, there are no signs within the study area to show the tracks’ gradient or 
the degree of walking difficulty (figures 6.1, 6.2 and 6.3). Identifying the Park’s walking 
track level of difficulty is a future plan of the State Government of Victoria (Rogala and 
Maddern, 2007). The results could be used for further enhancement of the system that is 
developed through this research.  
Slope may be classified differently for various aims of protected area planning. For 
example, a set of five slope classes (flat, 0-5, 5-10, 10-20 and 20-40 percentage) was 
applied in the process of planning of the Georges River National Park, New South Wales, 
Australia (Department of Environmental Change, 2002). In an ecological land units 
research project of Schenandoah National Park in the US a set of four slope classes (0-5, 5-
20, 20-35 and 35-90 degree) was applied (Young, 2006). For the aim of recreational 
planning and design, a set of four classes could be considered (Makhdoum, 1999): 
- Less than six degrees: delineates those areas with the greatest potential for 
land utilisation as well as recreational development and activities. 
- Up to twelve degrees: shows those areas of recreational walking potential. 
- Between twelve and twenty five degrees: shows areas with a lesser level of 
walking potential.  
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- More than twenty five degrees: shows areas with the least level of 
recreational activity potential. 
For this research project, however, based on the above-mentioned slope classifications a 
generalised set of three classes of gradient was considered as a base for slope classification 
of the selected sites (table 6.4).  
However, particularly in natural locations, walking tracks may have a combination of 
various classes of gradient. Table 6.5 shows range of slope classes identified for the 
selected sites. ‘Mostly low’ in the table indicates that more than 75 percent of the track 
length has a ‘Low’ slope and a ‘Low to Medium’ slope indicates 50 percent low slope 
along the track. The track slope classification - tabulated in table 6.4 - was used as one of 
the criteria for the developed system. 
Table  6.4 A general set of slope classification for walking track 
Class Slope classes range (degree) 
1 Low (0 -10) 
2 Medium (10-25) 
3 High (more than 25) 
 
Table  6.5 Track slope classification used for the selected areas 
Class Slope classes range 
1 Low  
2 Mostly Low 
3 Low – Medium 
6.2.1.4 Track Surface Type 
As section 5.4 identified, people show different levels of preference for various types of 
track surfaces. Data from the visitor preference survey revealed that most visitors prefer 
natural earth surfaces for their nature-based activities.  
There are different types of track surfaces within the study area including natural earth, 
sandy, stony, gravel, concrete, boardwalk or a combination thereof. The selected tracks for 
the system development also contain a wide range of track surfaces or a combination of 
them (figure 6.4). 
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Figure  6.4 Various types of track surfaces available within the selected areas  
Left: boardwalk in Mount St. Paul Circuit Walk.  
Right: natural earth surface in Mount St. Paul Circuit Walk. 
 
Due to the aim of the system, a generalised set of track surface categories comprising three 
major groups of track surfaces was considered as one of the criteria for the system (table 
6.6). Natural surface types include natural earth, sand and stone. Unnatural surface types 
consist of gravel, concrete and boardwalk. Natural/unnatural indicates a combination of the 
two types of track surfaces. Different types of track surface are also displayed in the geo-
visualisation based components of the system in different colours (detail in section 6.2.2). 
    
Table  6.6 Track surface classification 
Class Track surface type 
1 Natural 
2 Unnatural 
3 Natural/ Unnatural 
6.2.2 Building the Query Selection Form in ArcGIS 
A query selection form was designed using VBA in ArcGIS 9.2. A copy of the query codes 
is documented in Appendix three. The form provides the ability to select walking track(s) 
based on user selection criteria and options and also to locate selected walking track(s). 
Using the form a track(s) can be selected from an attribute table which contain 51 
predefined track alternatives within the selected sites (Appendix four). People are able to 
select a desired combination of walking track characteristics from among the available 
predefined track alternatives. The query codes automatically search for any track within the 
available track options based on selected options by the user. If a track(s) is found, it will 
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be highlighted in ArcGIS. People may select different options from the available track 
characteristic classes and in various orders based on their desired criteria.   
The form is designed to provide a number of dropdown selection options for each selection 
criterion that users can select from. The dropdown selection options include track 
characteristics about geographical location of the track, duration of walking time, track 
slope and track surface type. Each of the dropdown menus shows a list of available 
alternative options. The options are designed according to what was documented 
throughout section 6.2.1 as various classes for track characteristics. Table 6.7 shows 
various characteristics options available on the form. 
Table  6.7 Options available on the query form developed for the system 
Track Characteristic  
Geographical location Walking time Track slope Track surface type 
A
va
ila
bl
e 
O
pt
io
ns
  
Fingal Picnic Area & Cape 
Schanck  
Sorrento & Diamond Bay 
 
 
 < 30 min (Less than 1Km) 
30 - 60 min (1 - 2 Km)  
60 - 120 min (2 - 3.5 Km) 
 120 - 180 min (3.5 - 5 Km) 
 > 180 min ( More than 5 
Km) 
 
 Low 
 Mostly Low 
 Low-Medium 
 
 
 Natural 
 Unnatural 
 Natural/Unnatural 
 Key: min: minutes. Km: Kilometre.  
6.2.3 Geo-Visualisation Based Component of the System 
Providing a spatial representation of the environment can be used to support visitors in 
making decisions on selecting an appropriate recreational activity from among available 
opportunities (Puhretmair et al., 2002). Human learn and understand more effectively and 
efficiently within a visual setting than textual or numerical (Tufte, 2001). A visitor decision 
support system based on visual presentation could be helpful on supporting visitors in 
selecting a suitable walking track(s) from among the available tracks. Such a system could 
give visitors the power for visual decision making and increase the quality of tourism 
experiences within the study area.  
In this research project, as discussed in chapter 3, the ability of Google Earth in presenting 
and displaying spatial data, 3D modelling, navigating, viewing from different angles and 
height, providing satellite imagery of the real world and providing a base for descriptions 
and photos was used for the geo-visualisation section of the system. Google Earth is a 
freely downloadable geographic visualisation tool (Conroy et al., 2008). It is a popular tool 
that is accessed daily by millions of users worldwide (Conroy et al., 2008). Google Earth 
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can provide a visual way towards better understanding of environment. Therefore, it was 
considered as a suitable tool to visualise data and information provided for available track 
options within the selected sites. Table 6.8 summarises the advantages and disadvantages of 
a virtual globe browser, Google Earth. 
Table  6.8 Advantages and disadvantages of Google Earth as a geo-visualisation tool 
 
 
 
 
 
 
The following sections discuss how to provide selection criteria for the geo-visualisation 
base of the system. This includes information about opportunity for sightseeing, track 
safety, location of boardwalks, steps and ramps as well as different track surface types, 
track width and existing recreational facilities, activities and information centres.  
6.2.3.1 Opportunity for Sightseeing  
There are several lookout points along walking tracks within the selected areas that offer 
opportunities for sightseeing. They can be classified into two major groups: constructed and 
not constructed lookouts (figure 6.5).  
       
Figure  6.5 Various types of lookouts 
Left: constructed on Normanby Road Track. 
Right: not constructed lookout on Cape Schanck Walking Track. 
 
Advantages  Disadvantages 
Freely downloadable 
User friendly 
Easy to navigate 
Capability to move around & view from 
different angles & height 
Multi-dimensional view 
Satellite imagery 
Immersive environment  
Capable for saving user data or adding a  
new database 
Limited analytical capability 
Unable to be used for querying and 
searching  
Low mapping capability  
No modelling ability 
Accepting a limited variety of data 
type 
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For the visitor decision support system, lookouts also were classified according to their 
view degree. Lookouts were separated based on their viewing degree to panoramic (having 
360° view), less than 360° view and lookouts having both views (table 6.9). Information 
about sightseeing including lookouts location and their view degree is provided for the geo-
visualisation section of the system. 
Table  6.9 Lookouts view classification  
Class Lookouts view degree 
1 View < 360° 
2 360° view (Panoramic) 
3 View < 360° and 360° 
6.2.3.2 Track Safety Information 
There are a number of track safety signs along some tracks within the selected sites. The 
signs make visitors aware of possible danger particularly for those tracks which are located 
on a cliff top. Information provided by Parks Victoria about the track safety in the Park has 
been used for the visual-based section of the system.  
6.2.3.3 Boardwalks, Steps and Ramps 
According to the visitor preference survey results (section 5.4.2.3) boardwalks are one of 
the most popular walking track surfaces. People need to be informed whether there exists 
steps and/or ramps along the tracks. This information is important for visitors, for example, 
for those with special needs. 
          
Figure  6.6 Examples of boardwalks within the selected areas 
Left: Boardwalk with a series of steps links Mount St. Paul Circuit Walk to Bay of Islands  
Right: Boardwalk and steps on Cape Schanck Walking Track  
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There exist twenty two constructed lookouts available within the selected study areas. 
There also exist some points along the tracks, on boardwalks or steps that also offer 
viewing opportunities but are not actual constructed lookouts. 
There are a number of track options within the selected sites partly covered by boardwalks 
and steps (figure 6.6). In most cases tracks include steps. With the exception of three tracks 
(Cape Schanck Circuit Walk, access track to Cape Schanck Light Station and Coastal 
Walking Track to Fingal Picnic Area [First access to Fingal Picnic Area]) all other tracks 
have steps. Access to many beaches is provided through the use of steps. In some areas a 
combination of steps and boardwalks provide access to the beach area. 
Steps may have various lengths. The length of the longest steps within the selected sites is 
960 metres (a series of steps along Coastal Walking Track). Step length was classified in 
three categories including short step, medium step and long step length for the study areas 
(table 6.10). 
Table  6.10 Classification of step length for the study areas 
Class Length of steps (metre) 
1 Short step length (up to 10) 
2 Medium step length (10 - 100 ) 
3 Long step length (more than 100) 
For the selected tracks, information about the existence of any boardwalk, steps and ramps 
along the tracks is provided in the geo-visualisation section of the system. In addition to 
boardwalks, steps and ramps, different surface types of tracks have been displayed in 
different colours in Google Earth. 
6.2.3.4 Track Width  
According to the results of the visitor preference survey, track width is not an important 
factor in selecting a track. The results also indicate that people who are travelling in a group 
(mostly more than three people) prefer a wider track compared with single or couple 
walkers.  
Table  6.11 Track width classification 
Class Track width (metre) 
1 0.5 – 1 
2 1 – 2 
3 2 – 4 
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Track widths within the study area range between half a metre and four metres. However, a 
generalised set of track width categories comprising two major groups of track width were 
considered as one of the criteria for the developed system to be selected by the users (table 
6.11). Nevertheless, each track may show a combination of the mentioned classes in its 
segments. For example, Fingal Walking Track has various track widths in its 1.7 kilometres 
length. Figure 6.7 shows the different widths in various locations of the track. For the 
selected tracks, information about the width of the tracks was documented in the geo-
visualisation section of the system. 
            
Figure  6.7 Various track widths along Fingal Walking Track   
6.2.3.5 Recreational Facilities, Activities and Information Centre 
Section 5.4 identified track information such as availability of any recreational facilities, 
activities and/or information centre as important factors for walkers. For the selected tracks, 
information about the existence of any recreational facilities, activities and/or information 
centre will be added to the visual section of the system. A list of available recreational 
facilities and/or information centres is tabulated in table 6.12.  
Table  6.12 List of recreational facilities, activities and information centre 
 Recreational facilities, activities and information centre 
Facilities BBQ, picnic tables, water supply, toilets, car park, tea room, surf club house, lookouts and benches along tracks 
Activities Walking, sightseeing, swimming, surfing, fishing and scuba-diving 
Information 
Centre Visitor information centre and information kiosk 
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6.2.4 Presenting Data and Information through a Virtual Globe Browser 
Google Earth provides a visual display of available data and information for the main tracks 
within the selected sites (tabulated in table 6.13). In doing so, maps of available 
boardwalks, steps, ramps and different surface types were exported with different colours 
from GIS to Google Earth. In addition, to show the track lines in 3D models, the elevated 
track lines (section 5.8) exported to Google Earth. However, 3D elevation maps caused 
errors on the altitudes assigned to the track lines. Therefore, the elevated track lines were 
not used in this research project. Fixing this problem could be the subject of further 
research (see section 8.6).  
Table  6.13 Main tracks attribute table prepared for geo-visualisation based section 
Main tracks 
Available track characteristic options C
op
pi
ns
 T
ra
ck
 
M
ou
nt
 S
t. 
Pa
ul
 C
irc
ui
t W
al
k 
N
or
m
an
by
 R
oa
d 
Tr
ac
k 
Fi
ng
al
 W
al
ki
ng
 T
ra
ck
 
C
ap
e 
Sc
ha
nc
k 
Tr
ac
k 
C
oa
st
al
 W
al
ki
ng
 T
ra
ck
 
0.5 – 1 (metre) ? ?  ?  ? 
1 – 2 (metre) ? ? ? ? ? ? Track width 
2 – 4 (metre)   ?    
Natural earth ? ? ? ?  ? 
Natural sand ? ? ? ?  ? 
Natural stone ? ?  ?  ? 
Gravel ?    ?  
Track surface type 
Concrete ? ?   ?  
View < 360° ? ? ? ? ? ? Opportunities for sightseeing 
360° view ? ? ? ?  ? 
Yes  ?   ?  Boardwalks 
No ?  ? ?  ? 
Short (up to 10 metre) ? ?  ? ? ? 
Medium (10 – 100 metre) ? ? ?    Steps 
Long (more than 100 metre) ?   ?  ? 
Car access ? ? ? ? ? ? 
Track safety information sign ?  ? ? ? ? 
In addition to the maps, the location of available lookouts, recreational facilities, starting 
point of the tracks, benches for seating along the tracks and visitor information centres, as 
well as a short description of the track were also pointed and added to Google Earth using a 
number of place marks. Moreover, photos were added to Google Earth. The photos provide 
overall images of the tracks such as lookouts, surface types and recreational facilities and 
activities within the selected areas. The imported maps, data and photos were saved in My 
Place in Google Earth for any further access. 
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6.2.5 A Plug in Software, Export to Google Earth KML 
There are some plug in softwares which are available through web sources such as ESRI. 
They can be used to export GIS data in Keyhole Markup Language (KML). In this 
research, an extension developed for ArcGIS by the City of Portland, Bureau of Planning 
(ESRI, 2008) was used. The extension allows ArcGIS users to export GIS data in KML 
format for viewing in Google Earth. Any points, lines, polyline, polygons, images, models 
or polygon dataset, in any defined projection, can be exported (ESRI, 2008). In this 
research project, the software was used to export the selected walking track(s) - through 
using the query selection form (section 6.2.1) - to Google Earth by converting the shape file 
to KML. Then, through Google Earth, the system user will be able to make her/his final 
decision on selecting a walking track by reviewing additional information provided in the 
geo-visualisation section.    
6.3 OPERATING THE VISITOR DECISION SUPPORT SYSTEM 
Using the visitor decision support system will result in selection of at least one track 
through the user’s operation of the form. The selected track(s) could be seen in Google 
Earth where data and information about the walking tracks as well as a number of the 
track(s) photos are available. The process starts when a user selects the first criteria 
according to her/his preferences. After selecting the desirable criteria by user, the query 
codes will automatically search for any track within the available track options. If a track(s) 
is found, it will be highlighted in ArcGIS. By exporting the selected track(s) to Google 
Earth (using Export to Google Earth KML plug-in software) the user will be able to make 
her/his final decision by reviewing the supportive data and information available in Google 
Earth. 
It is also possible to have no results after operating the criteria. In this case users could try 
the form again by selecting a set of different options. Theoretically, 90 different types of 
track options could be assigned when operating all criteria of the form (considering two 
geographical location classes, five classes of duration of walking time, three classes of 
slope and three classes of surface type: 2x5x3x3=90). However, only 51 options were 
recognised within the selected areas. Not all possible theoretical combinations of track 
factors exist in the real environment under study. For example, a track with a combination 
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of 2-3 hours’ duration of walking time, natural/unnatural surface type and low in slope does 
not exist at Cape Schanck.  
The possible 90 different combinations and the real 51 available tracks is the reason behind 
the issue of the possibility of having no result in the process of selection. In fact, the more 
options there are to select and the more classes for each factor, the less chance there is of 
the system indicating tracks through the criteria selection process. Providing a higher 
chance of having results even by operating all criteria in the query form was one of the 
main ideas of generalising the possible classes of different factors (see section 6.2.1). For 
the aim of this research project, although the attribute table was developed to cover the 
Park’s visitor preferences, it is developed based on the selected areas’ walking track 
characteristics. Considering the classification of the developed attribute table, 
reorganisation of more than two hundred sub-tracks for Mornington Peninsula National 
Park could be anticipated. More sub-track options, on the other hand, will provide the 
potential for developing the attribute table in a more detailed classification. An appropriate 
classification for all criteria must be considered in case of further development of the 
system.   
Obviously the developed system is mainly a visitor decision support system rather than a 
managerial decision support method. However, the developed method for a study area has 
the potential to be used as a decision support system by the park managers in the process of 
tourism management by providing an up to date and stream data about users’ walking track 
preferences. The system must be modified for this aim. This will be documented in more 
detail in chapter 8 where possible further research will be discussed. 
6.3.1 How to Operate the Developed System 
The end-user needs just a couple of steps to select an appropriate walking track by selecting 
available criteria through the query form developed in ArcGIS. In order to actually use the 
system a number of steps must be followed: 
- The file folder containing a shape file of the track options must be opened in 
ArcMap. Then a track selection form in ArcGIS desktop (query form) must 
be opened. This section could be done by a GIS operator.  
- The end-user must select her/his desirable options from available options in 
the query form (figure 6.8). Using the query codes this step will 
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automatically result in searching for any track within the available track 
options. In the case of finding any track, the track will be highlighted in 
ArcMap (figure 6.9). If no track is highlighted, the step could be redone with 
a different set of criteria selection. 
- Export to Google Earth KML icon must be clicked in ArcGIS desktop. Once 
the icon is clicked a window will open. The ‘shape file’ must be selected as 
a layer to export. By clicking on the ‘OK’ button the ‘shape file’ of possible 
found track(s) will be converted to KML (figure 6.10).  
- By clicking on ‘OK’ button another window will open which asks the user 
about opening the result in Google Earth. By accepting this query, Google 
Earth will open automatically and the results (possible selected track(s)) can 
be seen as track line(s) (figure 6.11).  
- In Google Earth, in addition to the possible exported track line(s), the user 
can click on provided place marks to gain supportive information about the 
selected track(s) (figures 6.12 and 6.13). This will help the user to 
understand the actual natural environment of the selected tracks.  
- Information about all available track options can also be studied in Google 
Earth by opening other provided place marks. The user may start again from 
the second step.  
 
                                    
Figure  6.8 Track selection form built in ArcGIS 
Figure 6.8 shows the query selection was operated for Diamond Bay geographical location with ‘< 60 
min (Less Than 2 km)’ duration of walking time, Low-Medium slope and Natural/ Unnatural track 
surface type. 
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Figure  6.9 Selecting preferred criteria from track selection form: a track(s) may be highlighted  
The figure shows a track highlighted. 
 
 
 
 
Figure  6.10 Using Export KML the highlighted track will be exported to Google Earth 
 
The highlighted tracks 
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Figure  6.11 Showing the selected (the highlighted) track in Google Earth 
Mount St. Paul Circuit Walk was selected in the query as an example 
 
 
 
Figure  6.12 Information about the selected track prepared in a place mark in Google Earth  
The figure shows an opened place mark prepared for Mount St. Paul Circuit Walk as an example. 
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Figure  6.13 Supportive Information about the tracks such as recreational facilities and opportunities 
The figure shows an opened place mark prepared to show the lookout and its view along the Mount St. 
Paul Circuit Walk 
6.4 THE VISITOR DECISION SUPPORT SYSTEM FOR NATURAL 
TOURIST DESTINATIONS 
Section 6.2 stated that the system was developed in two major sections: a GIS-based 
section and a geo-visualisation section. Through the GIS-based section, a query selection 
form was designed using VBA in GIS with consideration of the selection criteria which 
were defined for the selected track options. Through the geo-visualisation section more data 
and information were added to Google Earth. Combination of the GIS-based section and 
the geo-visualisation section provides a decision support system that can be used by the 
end-user to find an appropriate walking track based on their needs. Figure 6.14 summarises 
the process of how the visitor decision support system works for natural destinations based 
on the methodology applied through this research project. 
As figure 6.14 shows the process starts when the end-user searches in the query selection 
form. The results (selected track(s)) will be highlighted in GIS. Then, by exporting the 
results to Google Earth, the end-user will be capable of making her/his final decision by 
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exploring supportive information. The search could be redone if the end-user did not find 
her/his appropriate walking track.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure  6.14 The end-user decision making process.  
6.5 CONCLUSIONS 
Chapter 6 started with details about the track characteristics and a series of classifications 
of track characteristics. The chapter then continued with the steps implemented towards the 
development of the visitor decision support system for natural tourist destinations.  
The chapter then concluded by explaining how, based on a geo-visualisation approach, a 
new visitor decision support system for natural tourist destinations using GIS and Google 
Earth abilities was developed. The system has been found to be useful in supporting visitors 
in making their decision when they have a number of different walking track options. In 
addition, the system has the potential to provide up to date data about visitor walking track 
preferences and expectations. 
However, there are a number of limitations to this system. The system was developed as a 
prototype for a number of limited walking tracks within the case study area. The system is 
proposed based on the results of a case study approach. The determined data, including the 
 
 
End user 
Search based on criteria 
Geo-visualisation tool  
Results (selected track(s)) 
An appropriate 
walking track 
selected 
OK 
Not OK 
Basis for decision making 
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recreational opportunities as well as visitor walking track preferences and expectations 
could be different for other natural tourist destinations. The research limitations will be 
evaluated through a case study method and detail will be discussed more fully in chapter 7.  
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CHAPTER 7: EVALUATION OF THE VISITOR DECISION 
SUPPORT SYSTEM 
7.1 INTRODUCTION 
This research project has resulted in the development and evaluation of a visitor decision 
support system for natural tourist destinations using GIS and geo-visualisation techniques. 
The thesis argues that this system can be used to support visitors in selecting an appropriate 
walking track or range of walking tracks in natural tourist destinations when they are faced 
with a series of alternative walking track options. These tracks meet the specific needs of 
individuals within the alternative walks available. 
This chapter commences with an overview of the visitor decision support system. Then the 
evaluation of the system through a sample user survey is documented. Considering the 
results derived from the evaluation, the limitations with the visitor decision support system 
are documented. The chapter then follows with an overview of the strength of the system.  
7.2 AN OVERVIEW OF THE VISITOR DECISION SUPPORT 
SYSTEM  
A method of the visitor decision support system for natural destinations was documented in 
section 5.2 (figure 5.1). The system was developed based on a GIS and geovisualisation 
methodology aimed at supporting visitors in finding an appropriate walking track from 
among a number of available alternatives. The decision making ability of the visitor 
decision support system provides the end-user with the possibility of having an optimum 
and better quality walking experience by offering more detailed data about the tracks. It is 
anticipated that the system can provide the opportunity for visitors to select an appropriate 
walk. 
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Furthermore, the system not only can be used as a visitor decision support system, but it has 
also the potential to be used as a decision support system by park managers in the process 
of tourism management by providing up to date data about users’ walking track 
preferences. The system must be modified for this aim (more detail in section 8.6). Whether 
the system could actually support end-users in finding their desired walking track from 
among a number of available alternatives is documented through discussion on the results 
derived from a sample user survey in the following section. 
7.3 EVALUATION OF THE DEVELOPED SYSTEM THROUGH A 
SAMPLE USER SURVEY 
The evaluation methodology used in this research project is based on standard usability 
testing concepts (Nielsen, 1993). Usability testing involves evaluating the quality of user 
experience when they are using software applications. The quality of user experience can 
be evaluated by providing users with the opportunity to use a working system, or a 
prototype system. Then, the usability and usefulness of the system can be tested using a 
survey. In this research project, a survey was conducted of a sample user group to evaluate 
usability and usefulness of the decision support system prototype. 
7.3.1 Developing the Survey 
This decision support system was developed based on literature reviews and the feedback 
from 156 responses on what are the most important factors that visitors use when selecting 
a walking track. These responses were obtained in the field (Mornington Peninsula 
National Park) and outside of the field from a range of visitors each with similar or 
different needs. This was reported in section 5.4.  
To find out the system’s usability and usefulness, a self-administered questionnaire was 
used through a sample user group survey. To achieve the questionnaire aim, a number of 
hypotheses were defined and used as a basic concept in the design of the questionnaire:   
• People have different expectations of the developed decision support system. 
• The information provided through the developed system is appropriate.  
• The developed system is useful to support people in making a decision when 
faced with different alternative walking tracks.  
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To examine the above-mentioned hypotheses, a number of questions were designed for the 
questionnaire-based survey (Appendix five). The questionnaire consisted of a series of 
questions as well as a sequence of instructions to guide each participant in using the system. 
Data on participants was collected and this included:   
• Participants’ profile questions including gender and age.  
• Participants’ competence in using computer and virtual globe geo-
visualisation tools such as Google Earth.  
After using the system, participants were asked to answer post-experiment questions to 
obtain feedback on the usability of the prototype system. They were asked:  
• Whether the information provided through the system is adequate to make a 
decision on selecting an appropriate walking track. They were asked to 
suggest what other information could improve the system. 
• Whether functionality and usability of the system meet the aim of the 
research project. How should the system be improved. 
7.3.2 Participants Background 
Feedback from five users is sufficient for a usability study on any prototype system 
(Nielsen, 1993). In this research project, the system was evaluated by a group of 25 
university students.  
The results show that sixty percent of the participants were male. Ninety two percent of the 
participants were between 20-39 years of age and the rest between 40-48 years of age. All 
participants were familiar with using a computer and most of them (sixty percent) felt 
highly competent in using a computer. However, male respondents indicated a higher 
computer competence level compared with female respondents. In addition, compared with 
females, male participants appeared less confused when they were using the system and the 
spatial querying tool of the system. 
Eighty four percent of participants had used a virtual globe such as Google Earth to get 
information for travel purposes. This further enhanced the importance of the virtual globe 
as a decision support tool. This finding supports the decision to choose Google Earth in this 
research project as a part of developing a visitor decision support system. Generally, all of 
the participants believed that a visitor decision support system could be helpful in making 
decisions when searching for a particular walking track from among alternative walking 
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tracks. A common viewpoint was that the system would provide a “better understanding of 
the environment and walking tracks”, “helpful in making better decision” and “give some 
idea on walking track before going there”. A visitor decision support system was also seen 
as a valuable planning system prior to visitation.  
7.3.3 Usability Test of the Visitor Decision Support System 
In order to test the visitor decision support system, the users had to use ArcGIS to operate 
the system and answer specific questions about the system. The test for usability included 
both structured and unstructured questions. Structured questions were developed using a 5-
point Likert Scale where participants were asked to select their level of agreement [from 
strongly disagree (1) to strongly agree (5)] regarding a range of statements about 
functionality of the system. Unstructured or open-ended questions provided a means for 
participants to express their opinion regarding a range of the visitor decision support system 
attributes. 
Users’ feedback obtained from the post-experiment questions is presented in table 7.1. The 
questions provided valuable feedback for evaluation of the developed visitor decision 
support system. 
Table  7.1 Agreement level of participants on the information provided through the system and 
functionality of the system  
 
Key: Agreement level ranged between zero (minimum) to five (maximum).   
 
 Agreement level (0-5) 
The information provided  through the system:  
    is important in selecting a walking track. 4.5 
    is appropriate to support better decision making. 4.4 
    provides enough additional information about the walking tracks. 4.0 
    covers the different needs of different people. 3.9 
  
The system:  
    would assist in selecting an appropriate walking track. 4.6 
    gives a good overall image of the site. 4.3 
    helps to find different recreational activities and facilities. 4.1 
    is simple to use. 4.0 
    is simple to navigate. 3.2 
    is difficult to get confused. 2.9 
  
The spatial querying tool of the system is easy to use. 4.1 
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The results reveal that most of the participants believed that the information provided 
through the system: 
• is important in selecting a walking track, 
• is appropriate to support better decision making,  
• provides enough additional information about the walking tracks, and 
• covers the different needs of different people. 
 
The results also prove that most of the participants believe that the system (table 7.1): 
• would assist in selecting an appropriate walking track,  
• gives a good overall image of the site,  
• helps to find different recreational activities and facilities,  
• is simple to use,  
• is simple to navigate, and     
• is difficult to get confused. 
In addition, the results confirm that most of the participants believe that the spatial querying 
tool of the system is easy to use. Details on the participants’ responses to the questions on 
the information provided on the system and the system functionality or usability based on 
their level of agreements is provided in table 7.1. 
The consensus of the respondents was that the visitor decision support system could be 
improved with further information including adding a map of the boarder of the Park to 
Google Earth as well as a link to updated weather conditions. The system was revised based 
on the above-mentioned suggestions.  
Furthermore, the question regarding improving the system in terms of its functionality and 
usability received a mixed response with the majority of the participants believing the 
visitor decision support system was suitable for a visitor application. However some of the 
respondents believed the system could be improved with the inclusion of other 
functionalities. The suggested functionalities can be considered as limitations with the 
developed system which will be discussed in the following section. 
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7.4 LIMITATIONS WITH THE VISITOR DECISION SUPPORT 
SYSTEM 
This section considers limitations of the system from the end-users’ perspective. The 
limitation with the entire research will be documented in the next chapter where the 
research will conclude its major findings and limitations. User feedback obtained from the 
post-experiment questions regarding the limitations of the system functionalities can be 
summarised as follow: 
• Limitation resulting from the research aim and objectives: The system does 
not support visitors in making their decision in selecting recreational 
activities other than walking. 
• Limitations resulting from the adapted software: The system needs more 
than one steps to bringing up the selected track(s) to Google Earth. The 
system cannot automatically zoom in on the selected track(s) in ArcGIS. The 
system cannot display a review map of the Park on the corner of Google 
Earth window.  The system is not available via Internet. The system needs to 
be available via other devices such as mobile phones.  
7.4.1 Limitation Resulting from the Research Objectives 
The main aim of the research project was to develop a decision support system to assist in 
the appropriate walking track selection by visitors in natural tourist destinations. The 
system provides the possibility of having an optimum and better quality walking experience 
by offering more detailed data about the tracks available to visitors. A natural destination 
may provide a wide range of recreational opportunities so walking tracks are not the only 
recreational opportunity within those destinations. Some of the respondents stated that the 
system could be more powerful if it had the capability of selecting other recreational 
activities as well as walking. Walking tracks are not the most preferred recreational activity 
for all visitors. The results of the visitor preference survey also revealed that sightseeing, 
photography, picnicking or other possible activities in the study area can be the most 
preferred activities for visitors (see figure 5.2 for more detail). The query selection form 
designed through the developed system is mostly based on the data determined from 
walking tracks. Therefore, the options provided through the query selection form may not 
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satisfy all users. However, developing a visitor decision support system which can provide 
detailed information about all possible recreational activities within a natural location, 
could be the subject of future research (section 8.6.5). 
7.4.2 Limitation Resulting from the Adapted Software  
For the decision support system, users must use ArcGIS (ESRI, 2008) to select their desired 
walking track characteristics. It supports users’ decisions by providing geographic queries, 
which offer the possibility to locate the selected walking track(s).  
The ArcGIS (ArcGIS Desktop 9.2) does not have an extension to be linked to Google 
Earth. To provide this possibility, an extension of ArcGIS called “Export to Google Earth 
KML” was added to the system. Therefore, to operate the system three software programs 
must be run in the computer: ArcGIS, Export to Google Earth KML and Google Earth. To 
run these three programs, the computer must be connected to the Internet and have a licence 
for the ArcGIS.  
The ArcGIS Desktop does not have the visual ability of Google Earth in locating an area. 
Google Earth does not have the ability to offer a query selection form, but it is an online 
software and in most cases free. Therefore, both ArcGIS and Google Earth were used to 
develop a visitor decision support system. Considering the stated limitations, it is 
impossible for the system to bring up the selected track(s) to Google Earth with just one 
click. However, some new released software such as Google API could be helpful to 
overcome the problem. This could be examined in a further research project. 
The ability to automatically zoom in on the selected track(s) in ArcGIS or display a review 
map of the Park on the corner of the Google Earth window needs further development for 
the system. In addition, further development is necessary to make the system available 
through the Internet or mobile phones. This part of development may be undertaken by a 
governmental or private organisation (section 8.6.1). 
7.5 CONCLUSION 
Chapter 7 started with an overview on the visitor decision support system and an evaluation 
through a sample user survey followed by limitations of the developed system. The 
evaluation methodology used in this research project was based on standard usability 
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testing concepts. The usability testing used in this research evaluated the usability and 
usefulness of the visitor decision support system by providing users the opportunity to use 
the prototype system. The results of the survey provided valuable feedback in relation to 
the aim of the evaluation. The results demonstrated that most users find that the information 
about the walking tracks was adequate to assist them in their decision making and the 
decision support system was very helpful in supporting their decision about a walking 
track. The evaluation outcomes also showed that although there are some limitations with 
the developed system, the system does not need major revision.   
Chapter 8 will start with whether the research objectives were met and an analysis of 
whether the research questions were answered. Then it will continue with a discussion on 
the major findings and the research project limitations. In addition, recommendations for 
further research will be provided not only to overcome the research project limitations, but 
to introduce some new relative research directions.  
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CHAPTER 8: CONCLUSION 
8.1 INTRODUCTION 
Evaluation of the visitor decision support system was documented in chapter 7. A number 
of limitations were found of the system. The limitations are mostly resulting from using the 
case study approach throughout the research project. Despite the shortage of information on 
limitations, the system was found useful. The evaluation survey results show that the 
sample end-users strongly believe that the system is easy to use and useful in supporting 
visitors in making their decision on an appropriate walking track when they are faced with 
a number of different alternative tracks.   
This chapter discusses whether the research objective was met. The chapter then discusses 
whether the research questions were answered. The chapter will continue with a summary 
of the major findings of this research and concludes by summarising research limitations 
and looking at some directions for further research that have been raised through this thesis.  
8.2 DID THE RESOLUTION OF THE RESEARCH MEET THE 
RESEARCH AIM AND OBJECTIVES  
The thesis has focused on addressing the research aim: 
to develop and test a decision support system to assist visitors in appropriate 
walking track selection in natural tourist destinations 
To develop a decision support system to assist visitors on selecting a suitable walking track, 
a range of data and information is required. Existing documents on natural tourist 
destinations, visitors’ activities in natural locations, managerial decision support system for 
tourism management, SDSS, GIS in the context of SDSS, DSS approaches and DSS tools 
have been reviewed. In addition, preliminary variables for visitor selection about walking 
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tracks has been reviewed and refined according to the results derived from a visitor 
preferences survey. The results were used to identify a set of key visitor preference factors 
to assist visitors in selecting an appropriate walking track within the study area. The key 
factors were used as a base list to collect data and information for system development. The 
data and information were used to develop the spatial decision support system using GIS 
and geo-visualisation techniques. Through a sample user survey it was proved that the 
system can help visitors in appropriate walking track selection in natural tourist 
destinations.  
Two research objectives were considered for this research project: 
• Providing a system (or mechanism) for prospective visitors to optimise their 
walking experience of a natural destination that best matches their 
requirements. 
Different visitors have different expectations, preferences and requirements in order to 
select an appropriate walking track. The quality of visitor experiences along walking tracks 
could be increased if visitors have the potential to select appropriate walks in terms of time 
availability, ability and desire from among the available walking tracks in a natural 
environment. Providing detailed information about walking tracks such as length, time 
duration, slope and surface type could assist visitors in selecting a suitable walking track 
based on their needs. To meet this objective, the information derived from the preliminary 
visitor preference factors along with the results derived from the visitor preference survey 
were considered to identify a set of key factors for the system. The key factors were used as 
a base list to collect detailed data and information to develop the system. The results 
derived from the sample user survey for evaluation of the system not only proved that the 
system is capable of assisting visitors in selecting an appropriate walking track, but it 
satisfies the end-user needs by providing a good overall image of the site and assists in 
finding different recreational activities and facilities within the case area. Therefore, the 
system has the ability to optimise walking experience by providing the capability for 
visitors to select a walking track that best matches their needs.  
• Providing the ability to incorporate current spatial data available through 
existing spatial data sources such as online databases and web GIS to enable 
visitors with latest information on walking tracks.   
For the research project, some of the data was provided through the digital data library of 
the Department of Sustainability and Environment. However, not all required data were 
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available through the digital library. For example, track location, track surface types and 
track slope maps were not available. Therefore, a field survey using GPS receivers and 
photography was conducted to collect additional data and information on the study area. 
The data was populated and built using GIS-based and GPS/GIS-based techniques. Then 
the data was applied to the system through the two major sections of the system: the GIS-
based section and the geo-visualisation section. Through the GIS-based section, the 
capability of GIS was used in building a query selection form. The form not only provides 
access to the database for the end-user, it supports the end-user on selection between the 
provided information. Through the geo-visualisation section, Google Earth presents and 
displays spatial data imported from GIS. It also is a suitable base for description and 
presentation photos of the walking tracks. In addition, using satellite imagery, Google Earth 
provides an up-to-date image of the real world. Integrating GIS ability with the Google 
Earth digital globe ability has led to a spatial decision support system which not only 
enables visitors to select an appropriate walking track from among alternative track options, 
but enables visitors to have access to the latest information on the walking tracks. In the 
case of developing the system for public use, the provided information will be available for 
users either through online databases and web GIS or Information Kiosks. The results 
derived from the system evaluation show that the information provided through the system 
satisfies the end-user needs.     
8.3 WERE THE RESEARCH QUESTIONS ANSWERED 
A number of research questions have been answered throughout the research chapters. The 
outcomes of answering each question assisted in developing the system to reach the 
research objectives. Whether the research questions were answered, how and where will be 
discussed in this section.  
• What are different types of tourism? What is natural tourist destination? For 
which will the developed system be applied to? 
In chapter 2 different types of tourism, natural tourist destinations and different types of 
visitor activities in natural locations were reviewed. Through the chapter it was stated that 
there are different types of tourism including mass tourism, alternative tourism, nature-
based tourism and ecotourism. But nature-based tourism is increasing more quickly than 
other forms of tourism in general, as more recently tourists prefer natural tourist 
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destinations (such as mountains, coastal areas and deserts) more than human made 
environments, facilities and infrastructure for their aesthetic pleasure, health, recreation or 
adventure. In 2007, 68 percent of international visitors came to Australia to visit the natural 
environments and undertook nature-based activity. In addition, it was documented that 
protected areas are one of the most popular natural tourist destinations. Therefore, to 
develop the system from the real world, a popular natural tourist destination, Mornington 
Peninsula National Park was considered as a case study. The Park offers different 
opportunities for visitor activities such as walking within a range of alternative pathways.   
• What are the various contemporary decision support approaches for tourism 
management in natural locations?     
This question was answered in chapter 2, section 2.4. In the context of tourism management 
in natural locations, different managerial decision support approaches for tourism 
management were reviewed including:  recreation/tourism opportunity spectrum, limits of 
acceptable change, visitor activity management process, visitor impact management, visitor 
experience resource protection, tourism optimisation management model, and agent-based 
modelling simulation. Section 2.4 also includes the needs for management of tourism in 
natural tourist destinations. The chapter then concluded with evaluation and comparison 
between the approaches. It was documented that none of the contemporary decision support 
approaches in fact, are developed fundamentally to be used by visitors to support them in 
making their decision in selecting a natural location or a recreational activity such as 
walking in natural locations. 
• What decision support approach is the most appropriate to meet the aim of 
this research project?  
A number of different decision support approaches were introduced in chapter 3 including: 
Cost Benefit Analysis, Planning Balance Sheet, Goal Achievement Matrix, Analytic 
Hierarchy Process, Multi Criteria Analysis, Bayesian Belief Network, Agent-based 
Modelling Simulation and Geographical Visualisation. The chapter continued with 
evaluation and comparison between these various approaches to find out the most suitable 
approach. Through the chapter, the benefits of the geo-visualisation approach have been 
highlighted including the ability of the geo-visualisation approach in representation of 
geographical data in visual environments. It was concluded that geo-visualisation is the 
most appropriate approach to develop the visitor decision support system. 
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• What are the various contemporary decision support tools for visitors and 
which one is the most suitable tool to meet the aim of this research project?   
In chapter 3, different decision support tools which are used by visitors for travel purposes 
were reviewed including: global positioning systems, location based services, electronic 
information kiosks, web sources and virtual globe. Through an evaluation and comparison 
between the tools, a virtual globe, Google Earth, was recognised as the most suitable geo-
visualisation tool for the aim of this research. The results of a visitor preference survey 
(section 5.4) also revealed that most participants preferred to gain their information via the 
Internet.     
• What are the most important factors (for example, slope, and track surface 
types) that influence individuals in making a selection on an appropriate 
walking track?  
This question was answered in chapter 5.  There are a variety of factors necessary for 
visitors to natural destinations require to make decisions in pathway selection. The chapter 
addresses how the most important visitor preference factors were obtained through a 
literature review and a visitor preference survey. As a result, a set of key visitor preference 
factors that influence individuals in making a selection on an appropriate walking track in 
natural tourist destinations was determined. These key factors consist of track location, 
track length and duration time, available sights (scenic attractions), degree of difficulty, 
track information and available recreational activities and facilities.  
• What types of people visit natural tourist destinations? How do their 
recreational activities vary?  
The results derived from the visitor preference survey are documented in section 5.4. The 
field survey results revealed that there were more participants in the 40-49 years age group 
compared with the other age groups. In terms of life stage, more participants were also 
young single followed by families with children in the 6 to 15 age group. Field survey 
results also indicated that most participants travelled in a group and mostly with their 
family. Compared with male participants, females preferred group outings rather than being 
alone. In addition, the results show that walking is the most preferred recreational activity 
followed by sightseeing, photography and picnicking for the participants. It was revealed 
that track width is not an important factor for the participants. However, it is more 
important for visitors who travel in a group. Among different types of track surfaces, 
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participants prefer timber paved walking tracks followed by natural surfaces more than 
other types of track surfaces. 
• How can a visitor decision support system help visitors to make their 
decision in selecting an appropriate walking track among a number of 
alternatives? 
This question answered in chapters 6 and 7. Through these chapters it was documented how 
a visitor decision support system was developed, how it works and how it was evaluated to 
find out the visitor decision support system’s usefulness for visitors to the Mornington 
Peninsula National Park. In chapter 6 it was stated that the system developed in two 
sections: the GIS-based section and the geo-visualisation section. Through the GIS-based 
section a query selection form was programmed in VBA in ArcGIS 9.2. Then, the system 
was enhanced and presented visually in a web based environment using the Google Earth 
digital globe. All data and information provided in these sections were based on the key 
visitor preference factors list. When the end-user searches in the query selection form based 
on criteria provided, the results (selected track(s)) highlight in GIS. Then, by exporting the 
results to Google Earth, the end-user is capable of making her/his final decision in selecting 
an appropriate walking track from among a number of alternatives by exploring supportive 
information which is presented visually through Google Earth. End-users are also capable 
of seeing the exact geographical location of the selected track(s), exact location of different 
track surface types, steps, boardwalks and ramps in the real world, navigate around and 
view the track(s) in different angles, find detailed information about the track(s) by reading 
and looking provided descriptions and photos in place marks and find other possible 
recreational activities around that location through Google Earth. The end-user, therefore, 
does not need to go to the field and try all the existing tracks to find out which walking 
track is suitable for her/him. She/he can find the most appropriate walking track by using 
the system. The results derived from the system evaluation (documented in chapter 7) 
revealed that a visitor decision support system could help visitors in making a decision 
when searching for a particular walking track among a number of alternatives.  
8.4 MAJOR FINDINGS 
This section highlights the major findings of the research. The key visitor preference factors 
on walking tracks, a series of walking track options within the selected areas, data and 
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information about the track characteristics, a series of walking track characteristic 
classifications, a series of criteria to support visitors on selecting walking tracks and a 
visitor decision support system are the most important outcomes of this research project. 
The research outcomes are documented in the following section:  
• A Set of Key Visitor Preference Factors to Select a Walking Track: A visitor 
preference survey was conducted as part of the research study. The results 
revealed that walking, followed by sightseeing, are the most important 
recreational activities for the participants. The results also show that the length 
of the track followed by duration of walking time and opportunities for 
sightseeing are the most important information that the survey participants 
believe should be available when they are making their decision on selecting a 
track to walk along. In addition, the results indicated a number of other 
important factors about walking tracks including track safety, track gradient, 
track surface type and recreational facilities. Moreover, the results found that 
having a coastal view is one of the most important factors when selecting a track 
for Mornington Peninsula National Park. The results indicated that participants 
prefer tracks of less than three hours’ walking duration. They also prefer some 
challenges in their walks. They prefer tracks with some slopes more than a flat 
track. Participants prefer more visual information methods compared to verbal 
and text-provided information. They prefer to have access to walking track 
information on signs (at the starting point of the track and/or along the track) 
and maps more than getting information from visitor centres, brochures, books, 
tour operators and local radio. The results also support other existing data and 
information on visitor preferences on selecting a walking track. The survey 
results were considered to deduce a set of key visitor preference factors. The key 
visitor preference factors were considered as important information that should 
be available to visitors when they are making their decision on selecting a track 
to walk along. The key visitor preference factors include track location, track 
length, track slope, and track surface type as well as information on available 
views and lookouts, track width and available recreational activities and 
facilities. The key factors were also considered to provide detailed data and 
information on track characteristics. 
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• A Series of Walking Track Options within the Selected Areas: As discussed 
in section 5.8, each of the selected sites contains a number of well known and 
popular tracks. There are three main tracks from Sorrento to Diamond Bay and 
three main tracks from the Fingal Picnic Area to Cape Schanck. For each of 
these main tracks a number of sub-tracks were identified. These sub-tracks 
could be a part of the main track offering a specific way to a particular 
destination such as a beach, a picnic area or parking area or may simply offer 
another walk. In addition, a combination of parts of two main tracks could also 
be considered as a walking track to be selected by visitors for their walks. From 
the six main tracks, fifty walking track options were recognised within the 
selected areas. The fifty walking track options are mapped in Appendix two. 
• The Track Characteristics: The track characteristics within the two selected 
sites were determined by considering the key visitor preference factors and data 
and information on the selected sites. Data and information were determined 
about the track location, track length, track slope and track surface type as well 
as information on the available views and lookouts, the track width, track safety 
and available recreational activities, facilities and visitor information centres. 
Track length within the selected sites ranges between a couple of hundred 
metres and up to five kilometres. Track slope may reach up to 35 degrees where 
steps exist. Track surface types could be natural earth, natural sand or natural 
stone as well as gravel or concrete or a combination of various track surface 
types. Tracks may offer a 360° view or less than a 360° view. Track width may 
range between half a metre and four meters.  
• A Series of Walking Track Characteristic Classifications: Data and 
information provided through the research project include a range of track 
characteristics for the selected sites. The data and information derived according 
to the key visitor preference factors were classified into a series of track 
characteristic classifications. The classified data and information were found 
suitable for the visitor decision support system as a source of data and 
information about track selection criteria. For the aim of this research project, 
the geographical location of the track was classified into two major classes to 
indicate the two major selected areas of Sorrento to Diamond Bay and Fingal 
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Picnic Area to Cape Schanck. Duration of walking time was classified into five 
classes including less than 30 minutes (less than 1 kilometre), 30-60 minutes (1-
2 kilometres), 60-120 minutes (2-3.5 kilometres), 120-180 minutes (3.5-5 
kilometres) and more than 180 minutes (more than 5 kilometres). Track slope 
was classified into three classes including low (0 -10) degree, mostly low (more 
than 75 percent between 0 -10 degree) and low to medium (50 percent between 
0 -10 and 50 percent between 10 – 25 degree). Track surface type was classified 
in three classes including natural, unnatural and a combination of natural and 
unnatural surfaces. The results show that available track width within the 
selected areas range between half a metre and four metres. Information about 
the track width was provided in a set of three track width classes including 0.5–
1, 1–2 or 2–4 metres. View degree was classified into two major classes of 360° 
view and less than 360° view. The results show that steps length along the tracks 
within the selected areas may reach to more than 900 metres. Information about 
the steps was provided in a set of three classes including short (up to 10 metre), 
medium (10 – 100 metre) and long (more than 100 metre).  
• A Series of Criteria to Support Visitors on Selecting a Walking Track: 
Considering the key visitor preference factors, the system uses all provided 
information and track characteristic classifications as walking track selection 
criteria. The track characteristic classifications based on data and information 
provided for the track location, track length, track slope and track surface type 
were found to be suitable for consideration as a series of criteria to create a 
query selection form in the GIS-based section of the developed system. Other 
important data and information about track characteristics including information 
about opportunities for sightseeing and recreational activities as well as 
information about track safety, boardwalks, steps, ramps, track width and 
existing recreational facilities and information centres were found suitable as a 
series of selection criteria for the geo-visualisation part of the visitor decision 
support system. In addition, the visual section of the developed system provides 
photos of the actual track environment.  
•  A Visitor Decision Support System: Through a comparison study on 
various decision making approaches, geo-visualisation was found to be a 
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suitable approach to be considered as the base for the research methodology. 
Based on the geo-visualisation approach, a new visitor decision support system 
for natural tourist destination using GIS and Google Earth abilities was 
developed. The ability of GIS including the query selection form created for the 
system and the ability of Google Earth have been found useful to support 
visitors in making their decision when they have a number of different walking 
track options. Google Earth was used to offer visual displays of data and 
information about the tracks including maps and photos. The developed system 
not only can be used as a visitor decision support system, but it has the potential 
to be used as a decision support system by park managers in the process of 
tourism management by providing up to date data on users’ walking track 
preferences (section 8.6 for more detail).  
8.5 LIMITATIONS OF THE RESEARCH 
The following section looks into limitations of the entire research study in relation to the 
research methodology, the software used, the data and the questionnaire survey. 
8.5.1 Limitations of the Research Methodology 
The developed system has focused on developing a decision support system to assist 
visitors in selecting an appropriate walking track in natural tourist destinations. The 
developed system does not support any deviation from the activity (of walking along 
walking tracks) or the location (natural tourist destinations). In addition, the system was 
developed based on the results of a case study method. Therefore, the criteria defined for 
the process of decision making cannot be simply duplicated for other study areas. The 
criteria and classifications must be modified for any further uses (see more detail in section 
8.6). However, the framework used to develop the system in this research project can be 
used to develop a system for any other recreational activities or locations.   
8.5.2 Limitations of Software Used 
In this research project ArcGIS Desktop was used to create maps, import, edit, query, and 
export geographic information. However, there is the possibility for end-users to use open 
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sources GIS through the Internet such as GRASS and MapwindowGIS which is available 
for free. But as documented in chapter 7, end-users must use the developed programmed 
codes and have access to the built database to create a query selection form developed for 
the system. To export GPS data to this software, data manager software is necessary. 
Microsoft Office Excel was used to manage information and change data format to be 
readable in GIS. No major limitations were found with the ArcGIS Desktop in this 
research. However, as discussed in section 7.3.3, through the process of development of the 
system it was found that there is a limitation with using 3D models in Google Earth. It was 
expected that the elevated track lines exported to Google Earth sit on the 3D models, but 
the 3D elevation maps created using Google Sketch-up caused an error on the altitudes 
assigned to the track lines and the track lines did not sit on the 3D models. Therefore, the 
elevated track lines created in GIS were not used for the final product of this research 
project. No other major limitations were found with Google Earth in the research. However, 
fixing this problem could be the subject of future research (section 8.6.2). 
8.5.3 Data Limitations 
Data availability was one of the most significant limitations for this research. Some of the 
data was provided through the digital data library of the DSE. However, not all required 
data were available through the digital library. For example, detailed data about the walking 
tracks such as location, slope and surface as well as the geographical location of lookouts 
and all existing recreational facilities and sites were not available. Therefore, a field survey 
using a GPS receiver was conducted to obtain these additional data. The accuracy of the 
determined data is limited to the accuracy of the GPS receiver used. A Garmin eTrex hand-
held GPS receiver was used for the research project that records data with 10-15 metre 
accuracy. Although this accuracy satisfied the aim of the research project, further surveys 
with more accurate GPS receivers could be conducted to record more accurate data. 
8.5.4 Limitations of the Questionnaire 
As mentioned in section 5.4, a survey was conducted to find out the most important factors 
that visitors use in selecting a walking track. The questionnaire was designed to be 
completed voluntarily by visitors within the study area and by a group of university 
students. Although the survey result is useful for the aim of this research project, it cannot 
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be considered as a standard visitor preference for all types of walking tracks. The results of 
the field survey show visitor preferences for walking tracks within a particular coastal 
location, Mornington Peninsula National Park. It therefore cannot be claimed that these 
results can be automatically applied to other locations such as a mountainous area.  
8.6 FUTURE RESEARCH DIRECTIONS 
In relation to this research project, there are a number of areas where future research could 
be recommended.  
8.6.1 Offering a Wider Range of Data and Information 
The data and information provided through the developed system have paid attention to 
walking tracks and facilities in relation to the walking tracks. The system provides 
information gathered from the study area. Further research could be conducted with more 
attention on other possible recreational opportunities in the Park and its surrounding areas. 
75 percent of the survey participants were not local residents and travelled from other 
locations. Particularly for visitors who travel a long distance to a tourist destination, the 
provision of information on existing recreational opportunities and facilities along the way 
could be important. For example, further data and information could be provided to support 
visitors in making their decision on appropriate accommodation or a travel route for their 
recreational plan. Various travel routes may provide different opportunities for visitors. A 
number of Internet sites such as ‘Whereis’ (Whereis, 2008) provide information in terms of 
travel distance and duration of travel. However, travel routes could also be different from a 
recreational perspective such as the available landscape views and recreational 
opportunities along the routes. The quality of access route also is an important factor that 
may affect a final decision on selecting a walking track. Further research could be 
conducted on the possibility of developing a decision support system to assist visitors not 
only in the selection of an appropriate walking track but on the selection of an appropriate 
travel route from home or accommodation to the selected track. The other data and 
information that could be important for visitors when making a decision on their walk could 
be the subject of future research. 
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8.6.2 Improving the Geo-Visualisation Section of the System 
As stated in section 6.2.4, the visual decision support system offers a number of maps and 
place marks in Google Earth. The maps were created in 2D formats showing the track 
surface type and the geographical location of the walking tracks. There has been an attempt 
to use 3D elevation maps of selected sites for the visual section of the developed system. 
But, 3D elevation maps created using Google Sketch-up caused error on the altitudes 
assigned to the track lines imported from the GIS section into Google Earth. 3D maps 
increase the quality of visual presentation. Fixing this problem could be the subject of 
future research. 
A number of place marks were created in the visual section of the developed system. The 
place marks show the exact geographical location and information on the location of 
available lookouts, recreational facilities, starting points of the tracks, benches for seating 
along the tracks and visitor information centres, as well as a short description of the track. 
In addition, in Google Earth the place marks show the exact geographical location of the 
photos taken during the field survey. The photos improved the quality of the visual 
presentation by giving real images of the natural environment of the tracks. Adding movies 
on the track environment could also improve the quality of the visual presentation. This 
also could be investigated in separate research. 
8.6.3 Developing the System for Managerial Usage 
The developed system is mainly a visitor decision support system rather than a managerial 
decision support method. However, the developed system for a study area has the potential 
to be used as a decision support system by park managers in the process of tourism 
management. Nevertheless, for this purpose the system must be modified as it must be able 
to record data about users’ walking track preferences. This could be possible when the 
system is for public use. Therefore, it could also assist park managers in planning and 
designing new walking tracks using data recorded through the system. Further research 
could be conducted to focus on the process of further development of the system as a 
managerial decision support system. 
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8.6.4 Application of the System to Other Natural Tourist Destinations 
As discussed in section 8.5.1, one of the research limitations is that the system has been 
developed through a case study approach. The data used through the developed system are 
limited to the local characteristics of a coastal natural area and visitor preferences on 
walking tracks. The results of this research study, therefore, cannot be easily duplicated for 
all other types of tourist destinations. Although the framework used to develop the system 
in this research project can be used to develop the system for other locations, the 
classifications and criteria used through the developed system would need to be modified to 
be suitable to assist visitors in appropriate walking track selection in other recreational 
locations. Further research could be conducted considering walking tracks in other natural 
tourist environments such as bushland or mountains. The results of this further research 
could also be used to establish a standard of track selection criteria. The standard could be 
provided at state or national level.   
8.6.5 Application of the System to Other Recreational Activities  
The main aim of the research project was to develop a decision support system to assist in 
appropriate walking track selection in natural tourist destinations for visitors. The research 
focus, therefore, was walking rather than other types of possible recreational opportunities 
within natural destinations. A natural destination may provide a wide range of recreational 
opportunities such as hiking, nature observation, nature photography, wildlife watching, 
horse riding, snorkelling, surfing, swimming, picnicking, camping and climbing. Although 
the framework used to develop the system in this research project can be used to develop 
the system for any other recreational activities, further research could be conducted to adapt 
the system for other recreational activities.  
8.7 CONCLUSION 
This thesis has developed a decision support system to assist in appropriate walking track 
selection in natural tourist destinations for visitors. The system is in fact a spatial decision 
support system based on a geo-visualisation approach using a GIS technique and a virtual 
globe browser. The developed system draws upon GIS and Google Earth capabilities to 
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support visitors in making their decision on a suitable walking track when they are faced 
with a number of alternative tracks.  
The system was developed using data and information from the ‘real world’. A case study 
undertaken on Mornington Peninsula National Park was used to apply and evaluate the 
visitor decision support system. In addition to educational and research opportunities for 
visitors, the Park provides a variety of recreational activities such as surfing, scuba driving, 
hang gliding, coastal viewing and walking. The Park’s walking tracks provide high quality 
visitor experiences. However, lack of sufficient signs and information for the walking 
network is one of the concerns of the management of the Park.  
The system was developed through two major sections: GIS-based section and geo-
visualisation section. Through the GIS-based section, a query selection form was generated. 
The form consists of a set of criteria which were selected based on key visitor preference 
factors. Each criterion includes a series of track characteristic classifications created based 
on existing and collected data through the field survey. Through the geo-visualisation 
section, a series of data and information also were added to Google Earth according to key 
visitor preference factors. All required data and information were collected from the digital 
library of the DSE and a field survey was conducted within the study area using a GPS 
receiver and photography based on the key visitor preference factors.  
The visitor decision support system was found to be useful in supporting users to find their 
desired walking track from among a number of available alternatives using an evaluation 
through a sample user survey. The system has been found successful in providing a good 
overall image of the selected sites, providing enough additional information about the 
walking tracks, and helping to find different recreational activities and facilities within the 
case area. Therefore, the developed system was found capable of providing the possibility 
of having an optimum and better quality walking experience for visitors. In addition, it has 
the potential to be used as a decision support system by park managers in the process of 
tourism management and planning and designing new walking tracks, by providing up to 
date data about users’ walking track preferences.  
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APPENDIX 
Appendix One: A Copy of Invitation to Participant in a Research Project 
 
      Invitation to Participate in a Research Project 
Project Title:  
Developing a visitor decision support system for 
tourism in natural tourist destinations. 
 
 
 
 
 
 
 
 
Dear Participant  
 
My name is Marjan Mohammadzadeh and I am writing to you to invite you to participate in 
a research project as part of my PhD program in the School of Mathematical and Geospatial 
Science at RMIT University. My research is under the supervision of Dr. Colin Arrowsmith 
who is an Associate Professor from the school and Dr. Christopher Pettit form the 
Department of Primary Industries. The title of project is ‘Developing a visitor decision 
support system for tourism in natural tourist destinations’. This information sheet 
describes the project in straightforward language, or ‘plain English’. Please read this sheet 
carefully and be confident that you understand its contents before deciding whether to 
participate. If you have any questions about the project, please ask one of the investigators. 
 
-Who is involved in this research project? Why is it being conducted? 
This research is a student project under the supervision of Dr. Colin Arrowsmith who is an 
Associate Professor from the school and Dr. Christopher Pettit form the Department of 
Primary Industries. The title of project is ‘Developing a visitor decision support system for 
tourism in natural tourist destinations’. 
 
 
GEOSPATIAL SCIENCE 
School of 
Mathematical & Geospatial 
Sciences 
 
Excellence in: 
• GIS & Remote Sensing 
• Measurement Science 
• Multimedia & Visualisation 
• Risk & Community Safety 
• Sustainable Development 
 
GPO Box 2476V 
Melbourne  Australia  3001 
 
Telephone + 61 3 9925 2213 
Facsimile + 61 3 9663 2517 
Email: geospatial@rmit.edu.au 
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The research is being conducted as part of my PhD program in the School of Mathematical 
and Geospatial Science at RMIT University. The research project has been approved by the 
RMIT Human Research Ethics Committee. 
 
-Why have you been approached? 
You have been approached as you are a visitor to a Mornington Peninsula National Park. 
 
-What is the project about? What are the questions being addressed? 
The aim of this research project is “To develop a decision support system to assist in the 
appropriate walking track selection in natural tourist destinations for individual hikers”. The 
research is investigating the application of a computer-based system to support visitor 
decisions visiting a natural tourist destination. The questionnaire is designed to find out 
more about how you use coastal protected areas, what you would like to do, what you 
would like to see and how your satisfaction could be enhanced within these areas. In 
addition, the questionnaire is attempting to find out what information sources you use or 
would like to use to make a decision about which walking track is best for your needs. The 
collected data will not only assist visitors to find out their best walking track to take when 
they are faced with a series of alternatives but also enable environmental planners to 
recognise the diverse needs of visitors. 
 
- If I agree to participate, what will I be required to do? 
Your participation in this research will involve filling in a questionnaire designed to 
ascertain visitors’ expectations, their needs and also some basic socio-demographic data. 
The questionnaire will take approximately 10 minutes of your time.  
 
-What are the risks associated with participation? 
There is minimal risk as the questionnaire used seeks only to find out some basic socio-
economic variables together with experiences obtained by the participants as they walk 
along a coastal walking track in the Mornington Peninsula National Park.  
 
-What are the benefits associated with participation? 
The benefit will flow to any system that is designed as part of this project. 
 
-What will happen to the information I provide? 
Because the data will be generalised individual responses will not be identified and your 
anonymity will be protected. The data will be seen by a small number of people (Marjan 
Mohammadzadeh, Dr. Colin Arrowsmith and Dr. Chris Pettit). The research data will be 
kept securely at RMIT for a period of 5 years in a locked environment before being 
destroyed.  
Any information that you provide can be disclosed only if (1) it is to protect you or others 
from harm, (2) a court order is produced, or (3) you provide the researchers with written 
permission. The data collected will be analysed and aggregated for my thesis, conferences 
and for publishing in professional journals. Because of the nature of data collection, we are 
not obtaining written informed consent from you. Instead, we assume that you have given 
consent by your completion and return of the questionnaire. 
 
-What are my rights as a participant? 
Participation in this research is voluntary and you have: 
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? The right to withdraw your participation at any time, without prejudice 
? The right to have any unprocessed data withdrawn and destroyed, provided it can be 
reliably identified 
? The right to have any questions answered at any time. 
 
-Who should I contact if I have any questions? 
If you have any queries regarding this project please contact: Marjan Mohammadzadeh on (03) 9925 
3277, Email: marjan.mohammadzadeh@student.rmit.edu.au or 
Dr. Colin Arrowsmith (BSurv, MSurvSc, MEnvS (Melb), GradDipED (HIE), PhD (RMIT)) on (03) 
9925 2042, Email colin.arrowsmith@rmit.edu.au  or 
Dr. Christopher Pettit (BRTP (Hons), PGDipGIS, MRTP, PhD (University of Queensland)) on (03) 
8341 2400, Email: christopher.pettit@dpi.vic.gov.au. 
If you have a complaint with respect to the research project in which you were a participant, you 
should first contact the Executive Officer of the RMIT Human Research Ethics Committee, 
currently Mr Peter Burke on (03) 9925 6597 or 9925 2251, Email: peter.burke@rmit.edu.au.  
-What other issues should I be aware of before deciding whether to participate? 
There are no other issues that you should be aware. 
 
 
 
 
 
 
Yours faithfully 
 
Marjan Mohammadzadeh 
BEnvSc (Gorgan), MEnvDes (Tehran) 
 
Dr. Colin Arrowsmith 
(BSurv, MSurvSc, MEnvS (Melb), GradDipED (HIE), PhD (RMIT)) 
 
Dr. Chris Pettit 
(BRTP (Hons), PGDipGIS, MRTP, PhD (University of Queensland)) 
 
 
 
 
 
 
 
 
 
 
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745. 
Details of the complaints procedure are available from the above address. 
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VISITOR PREFERENCE SURVEY 
Project Title: Developing a Visitor Decision Support System  
                   
Marjan Mohammadzadeh 
                                                                                                                  Date:  
                                                                                                                            Survey ID: 
 
                          
Q.1 Gender 
 Male  ?       Female  ? 
 
Q.2 Place of residence   
       1. Australia, postcode ……                                  2. Overseas visitor, country………… 
 
Q.3 Which age group are you in? 
18-19 years                                   50-59 years  
20-29 years                                   60-64 years  
30-39 years                                   65+ years  
40-49 years                                   No comment  
  
 
Q.4 Which lifecycle category best describes you? 
Young single   Mature family (children older than 15 years)  
Young couple/ no children   Older couple/ no children at home  
Young family (youngest child younger than 6 years)   Mature single  
Middle family (children 6-15 years)  
 
Q.5 Which category best describes how you are travelling today? 
 Individually                                   With family  
 With spouse/ partner                                  With friends  
 In an organised group                                  With family & friends  
 
Q.6 If you are travelling in a group, how many people are in your group?  … People   
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Q.7 Is this the first time you have been to this area? 
 
Yes  ?       No  ? 
 
 
Q.8 If no how many times have you been here? ………. 
 
 
Instructions: In the following questions circle how important each statement 
is to you (from 1 for the least important/preferred to 5 for the most 
important/preferred). 
 
 
 
- When seeking information on walking tracks at this location how important are each of 
the following methods of getting that information? 
 
 
 
Q.23 A combination of two or more methods, which ones: 
………………………………………. 
 
Other (please specify) …………………………… 
 
 
 
  
Le
as
t 
Im
po
rta
nt
 
   
M
os
t 
Im
po
rta
nt
 
Q.9 The Internet- at this location (e.g. visitor information centre) 1 2 3 4 5 
Q.10 The Internet- from home 1 2 3 4 5 
Q.11 The Internet- from other public locations (incl. library & shopping centres) 1 2 3 4 5 
Q.12 The Internet- along the walking track  1 2 3 4 5 
Q.13 From visitor centres 1 2 3 4 5 
Q.14 Signs at start of the track 1 2 3 4 5 
Q.15 Signs along the track 1 2 3 4 5 
Q.16 Tour operators 1 2 3 4 5 
Q.17 Brochures 1 2 3 4 5 
Q.18 Maps 1 2 3 4 5 
Q.19 Books 1 2 3 4 5 
Q.20 Local radio 1 2 3 4 5 
Q.21 Navigation aids  (e.g. GPS & mobile phone) 1 2 3 4 5 
Q.22 Electronic information kiosks   1 2 3 4 5 
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- When seeking information on walking tracks how important are each of the following 
types of information to you when making a decision on which walking track to take?  
 
 
 
Other (please specify) …………………………… 
 
 
 
 
 
- Which of the following activities are you undertaking from this walking track (you may 
tick more than one): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Le
as
t 
Im
po
rta
nt
 
   
M
os
t 
Im
po
rta
nt
 
Q.24 Length of track 1 2 3 4 5 
Q.25 Duration of walking time 1 2 3 4 5 
Q.26 Steepness 1 2 3 4 5 
Q.27 Surface of the track 1 2 3 4 5 
Q.28 Opportunities for sightseeing 1 2 3 4 5 
Q.29 Suitability for people with special needs 1 2 3 4 5 
Q.30 Suitability for wheelchair and pram 1 2 3 4 5 
Q.31 Available recreational facilities 1 2 3 4 5 
Q.32 Limitations with the track (e.g. no cycling & pets entrance 
time) 1 2 3 4 5 
Q.33 Track safety  1 2 3 4 5 
Q.34 Walking  
Q.35 Sightseeing  
Q.36 Swimming  
Q.37 Surfing  
Q.38 Jogging/running  
Q.39 Picnicking  
Q.40 Photographing  
Q.41 Bird watching/nature study  
Q.42 Solitude   
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- When looking for walking tracks to walk along how important are each of the following 
track characteristics to you:  
 
 
 
                     
 
 
Thank you for your time. 
 
  
 
 
 
Le
as
t 
Im
po
rta
nt
 
   
M
os
t 
Im
po
rta
nt
 
Q.43 Coastal scenery 1 2 3 4 5 
Q.44 Long length tracks (0.5-1.0 day) 1 2 3 4 5 
Q.45 Medium length tracks (~ 0.5 day) 1 2 3 4 5 
Q.46 Short tracks (0.5-3.0 hrs)   1 2 3 4 5 
Q.47 Flat tracks 1 2 3 4 5 
Q.48 Flat tracks with some slopes 1 2 3 4 5 
Q.49 Wide tracks 1 2 3 4 5 
Q.50 Narrow tracks 1 2 3 4 5 
Q.51 Natural surface tracks 1 2 3 4 5 
Q.52 Sandy tracks 1 2 3 4 5 
Q.53 Tracks with gravel surface 1 2 3 4 5 
Q.54 Stony tracks 1 2 3 4 5 
Q.55 Boardwalks 1 2 3 4 5 
Q.56 Concrete tracks 1 2 3 4 5 
Q.57 Multiple use tracks (e.g. bicycle & horse riding) 1 2 3 4 5 
Q.58 Single use tracks 1 2 3 4 5 
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Appendix Three: Query Selection Form Codes 
 
Public Sub UserForm_Activate() 
     
  Dim pDoc As IMxDocument 
  Dim pLayer As IFeatureLayer 
  Dim pTable As ITable 
  Dim pTableSort As ITableSort 
  Dim sFieldName1 As String 
  Dim sFieldName2 As String 
  Dim sFieldName3 As String 
  Dim sFieldName4 As String 
  Dim pCur As ICursor 
  Dim pRow As IRow 
   
  UserForm1.ComboBox1.Clear 
  UserForm1.ComboBox2.Clear 
  UserForm1.ComboBox3.Clear 
  UserForm1.ComboBox4.Clear 
   
  'Get the attribute table for the first layer 
  Set pDoc = ThisDocument 
  Set pLayer = pDoc.FocusMap.Layer(0) 
  Set pTable = pLayer.FeatureClass 
   
 
  '''''''''''''''''''''''''''''''''''''' 
  ''This sorts the field for ComboBox1'' 
  ''                                  '' 
  '''''''''''''''''''''''''''''''''''''' 
  '''''''''''''''''''''''''''''''''''''' 
  sFieldName1 = "Duration" 
 Set pTableSort = New TableSort 
  With pTableSort 
   .Fields = sFieldName1 
   .Ascending(sFieldName1) = True 
    Set .Table = pTable 
  End With 
  'Sort the table 
  pTableSort.Sort Nothing 
  
  'loop through the sorted records and add 
  'to a list box 
  Set pCur = pTableSort.Rows 
   
  Dim pData1 As IDataStatistics 
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  Set pData1 = New esriGeoDatabase.DataStatistics 
  pData1.Field = "Duration" 
 
  Set pData1.Cursor = pCur 'use the cursor created from TableSort 
   
  Dim pEnumVar1 As IEnumVariantSimple, value1 As Variant, str1 As String 
  Set pEnumVar1 = pData1.UniqueValues 
   
  value1 = pEnumVar1.Next 
  Do Until IsEmpty(value1) 
   UserForm1.ComboBox1.AddItem value1 
   value1 = pEnumVar1.Next 
  Loop 
 
  '''''''''''''''''''''''''''''''''''''' 
  ''This sorts the field for ComboBox2'' 
  ''                                  '' 
  '''''''''''''''''''''''''''''''''''''' 
  '''''''''''''''''''''''''''''''''''''' 
  sFieldName2 = "Slope_Rge" 
 Set pTableSort = New TableSort 
  With pTableSort 
   .Fields = sFieldName2 
   .Ascending(sFieldName2) = True 
    Set .Table = pTable 
  End With 
  'Sort the table 
  pTableSort.Sort Nothing 
  
  'loop through the sorted records and add 
  'to a list box 
  Set pCur = pTableSort.Rows 
   
  Dim pData2 As IDataStatistics 
  Set pData2 = New esriGeoDatabase.DataStatistics 
  pData2.Field = "Slope_Rge" 
 
  Set pData2.Cursor = pCur 'use the cursor created from TableSort 
   
  Dim pEnumVar2 As IEnumVariantSimple, value2 As Variant, str2 As String 
  Set pEnumVar2 = pData2.UniqueValues 
   
  value2 = pEnumVar2.Next 
  Do Until IsEmpty(value2) 
   UserForm1.ComboBox2.AddItem value2 
   value2 = pEnumVar2.Next 
  Loop 
 
  '''''''''''''''''''''''''''''''''''''' 
  ''This sorts the field for ComboBox3'' 
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  ''                                  '' 
  '''''''''''''''''''''''''''''''''''''' 
  '''''''''''''''''''''''''''''''''''''' 
  sFieldName3 = "Trk_Surfac" 
 Set pTableSort = New TableSort 
  With pTableSort 
   .Fields = sFieldName3 
   .Ascending(sFieldName3) = True 
    Set .Table = pTable 
  End With 
  'Sort the table 
  pTableSort.Sort Nothing 
  
  'loop through the sorted records and add 
  'to a list box 
  Set pCur = pTableSort.Rows 
   
  Dim pData3 As IDataStatistics 
  Set pData3 = New esriGeoDatabase.DataStatistics 
  pData3.Field = "Trk_Surfac" 
 
  Set pData3.Cursor = pCur 'use the cursor created from TableSort 
   
  Dim pEnumVar3 As IEnumVariantSimple, value3 As Variant, str3 As String 
  Set pEnumVar3 = pData3.UniqueValues 
   
  value3 = pEnumVar3.Next 
  Do Until IsEmpty(value3) 
   UserForm1.ComboBox3.AddItem value3 
   value3 = pEnumVar3.Next 
  Loop 
   
    '''''''''''''''''''''''''''''''''''''' 
  'This sorts the field for ComboBox4''' 
  '''''''''''''''''''''''''''''''''''''' 
  '''''''''''''''''''''''''''''''''''''' 
  sFieldName4 = "Location" 
  Set pTableSort = New TableSort 
  With pTableSort 
    .Fields = sFieldName4 
    .Ascending(sFieldName4) = True 
    Set .Table = pTable 
  End With 
  'Sort the table 
  pTableSort.Sort Nothing 
 
  'loop through the sorted records and add 
  'to a list box 
  Set pCur = pTableSort.Rows 
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  Dim pData4 As IDataStatistics 
  Set pData4 = New esriGeoDatabase.DataStatistics 
  pData4.Field = "Location" 'you have to change this to your own field name 
 
  Set pData4.Cursor = pCur 'use the cursor created from TableSort 
 
  Dim pEnumVar4 As IEnumVariantSimple, value4 As Variant, str4 As String 
  Set pEnumVar4 = pData4.UniqueValues 
 
  value4 = pEnumVar4.Next 
  Do Until IsEmpty(value4) 
   UserForm1.ComboBox4.AddItem value4 
   value4 = pEnumVar4.Next 
  Loop 
   
 
End Sub 
 
Public Sub CommandButton1_Click() 
SelectMapFeatures 
End Sub 
 
Private Sub CommandButton2_Click() 
'This will clear SELECTED FEATURES 
 
    Dim pMxDoc As IMxDocument 
    Dim pMap As IMap 
     
    Set pMxDoc = Document 
    Set pMap = pMxDoc.FocusMap 
     
    If pMap.LayerCount < 1 Then 
      MsgBox "No Layers Selected" 
      Exit Sub 
     
    End If 
     
    Dim pLayer As ILayer 
    Set pLayer = pMap.Layer(0) 
    If Not TypeOf pLayer Is IFeatureSelection Then 
      MsgBox "Layer 0 doesn't support IFeatureSelection" 
      Exit Sub 
    End If 
     
    Dim pFeatSel As IFeatureSelection 
    Set pFeatSel = pLayer 
    pFeatSel.Clear 
     
    pMxDoc.ActiveView.Refresh 
End Sub 
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Public Sub SelectMapFeatures() 
  Dim pMxDoc As IMxDocument 
  Dim pMap As IMap 
  Dim pActiveView As IActiveView 
  Dim pFeatureLayer As IFeatureLayer 
  Dim pFeatureSelection As IFeatureSelection 
  Dim pQueryFilter As IQueryFilter 
  Dim pLayer As ILayer 
  Dim QueryString As String 
   
  Set pMxDoc = Application.Document 
  Set pMap = pMxDoc.FocusMap 
  Set pActiveView = pMap 
   
  'For simplicity sake let's use the first layer in the map 
  If Not TypeOf pMap.Layer(0) Is IFeatureLayer Then Exit Sub 
  Set pFeatureLayer = pMap.Layer(0) 
  Set pFeatureSelection = pFeatureLayer 
  
' 'use a particular layer named 'TRACK' (you can change this name) 
'  Dim i As Integer 
'  For i = 0 To pMap.LayerCount - 1 
'  Set pLayer = pMap.Layer(i) 
'  If pLayer.Name = "TRACK" Then 
' 
'  Set pFeatureLayer = pLayer 
   
   
  'Create the query filter 
  QueryString = "" 
 
If ComboBox4.value <> "" Then 
  QueryString = "Location = '" & ComboBox4.value & "' and" 
End If 
 
If ComboBox1.value <> "" Then 
  QueryString = QueryString & " " & "Duration = '" & ComboBox1.value & "' and" 
End If 
 
If ComboBox2.value <> "" Then 
  QueryString = QueryString & " " & "Slope_Rge = '" & ComboBox2.value & "' and" 
End If 
 
If ComboBox3.value <> "" Then 
  QueryString = QueryString & " " & "Trk_Surfac = '" & ComboBox3.value & "'" 
End If 
 
'if the third box isn't chosen, the querystring ends in " and " 
'this removes that final "and " 
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If VBA.Right(QueryString, 4) = " and" Then 
   QueryString = Left(QueryString, Len(QueryString) - 4) 
End If 
 
  
  Set pQueryFilter = New QueryFilter 
  pQueryFilter.SubFields = "Location,Duration,Slope_Rge,Trk_Surfac" 
  pQueryFilter.WhereClause = QueryString 
   
 
  'Invalidate only the selection cache 
  'Refresh the old selection if any to erase it 
  pActiveView.PartialRefresh esriViewGeoSelection, Nothing, Nothing 
   
  'Perform the selection 
  'Debug.Print SelectFeature 
  pFeatureSelection.selectfeatures pQueryFilter, esriSelectionResultNew, False 
  'pFeatureSelection.CombinationMethod = esriSelectionResultNew 
   
  'Refresh again to draw the new selection 
  pActiveView.PartialRefresh esriViewGeoSelection, Nothing, Nothing 
     
End Sub 
 
 
Sub commandbutton3_click() 
UserForm1.Hide 
 
 
End Sub 
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Appendix Four: The selected sites attribute table  
The selected area attribute table prepared for GIS-based section 
Track 
Number Geographical location Walking time Slope range Surface type 
1 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Low - Medium Natural/ Unnatural 
2 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Low - Medium Natural/ Unnatural 
3 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Mostly Low Unnatural 
4 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural 
5 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Mostly Low Natural 
6 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
7 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
8 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
9 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
10 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Low - Medium Natural/ Unnatural 
11 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Mostly Low Natural/ Unnatural 
12 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Low - Medium Natural/ Unnatural 
13 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Mostly Low Natural/ Unnatural 
14 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Mostly Low Natural/ Unnatural 
15 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Low - Medium Natural/ Unnatural 
16 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Low - Medium Natural/ Unnatural 
17 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Mostly Low Natural 
18 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Mostly Low Natural/ Unnatural 
19 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Mostly Low Natural/ Unnatural 
20 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural/ Unnatural 
21 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural/ Unnatural 
22 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
23 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural/ Unnatural 
24 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural/ Unnatural 
25 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Mostly Low Natural/ Unnatural 
26 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Mostly Low Natural/ Unnatural 
27 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
28 Sorrento - Diamond Bay 30 - 60 min (1 - 2 km) Low Natural/ Unnatural 
29 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
30 Sorrento - Diamond Bay 60 - 120 min (2 - 3.5 km) Low - Medium Natural/ Unnatural 
31 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural/ Unnatural 
32 Sorrento - Diamond Bay 120 - 180 min (3.5 - 5 km) Low - Medium Natural/ Unnatural 
33 Sorrento - Diamond Bay < 30 min (Less Than 1 km) Mostly Low Natural/ Unnatural 
34 Fingal Picnic Area - Cape Schanck < 30 min (Less Than 1 km) Low Unnatural 
35 Fingal Picnic Area - Cape Schanck < 30 min (Less Than 1 km) Low - Medium Unnatural 
36 Fingal Picnic Area - Cape Schanck < 30 min (Less Than 1 km) Low - Medium Unnatural 
37 Fingal Picnic Area - Cape Schanck < 30 min (Less Than 1 km) Low - Medium Unnatural 
38 Fingal Picnic Area - Cape Schanck 120 - 180 min (3.5 - 5 km) Mostly Low Natural 
39 Fingal Picnic Area - Cape Schanck 30 - 60 min (1 - 2 km) Mostly Low Natural 
40 Fingal Picnic Area - Cape Schanck 60 - 120 min (2 - 3.5 km) Mostly Low Natural 
41 Fingal Picnic Area - Cape Schanck 120 - 180 min (3.5 - 5 km) Mostly Low Natural 
42 Fingal Picnic Area - Cape Schanck > 180 min ( More Than 5 km) Mostly Low Natural 
43 Fingal Picnic Area - Cape Schanck 30 - 60 min (1 - 2 km) Mostly Low Natural 
44 Fingal Picnic Area - Cape Schanck 60 - 120 min (2 - 3.5 km) Low - Medium Natural 
45 Fingal Picnic Area - Cape Schanck 30 - 60 min (1 - 2 km) Mostly Low Natural 
46 Fingal Picnic Area - Cape Schanck 60 - 120 min (2 - 3.5 km) Mostly Low Natural 
47 Fingal Picnic Area - Cape Schanck > 180 min ( More Than 5 km) Mostly Low Natural 
48 Fingal Picnic Area - Cape Schanck 60 - 120 min (2 - 3.5 km) Mostly Low Natural 
49 Fingal Picnic Area - Cape Schanck 60 - 120 min (2 - 3.5 km) Mostly Low Natural 
50 Fingal Picnic Area - Cape Schanck > 180 min ( More Than 5 km) Mostly Low Natural 
51 Fingal Picnic Area - Cape Schanck > 180 min ( More Than 5 km) Mostly Low Natural 
       Key: min: minutes. Km: Kilometre. 
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Appendix Five: A Copy of the Research Evaluation Questionnaire 
 
Project Title: Developing a Visitor Decision Support System for 
Natural Tourist Destinations 
 
The research aim is:  
 
“To develop a decision support system to assist in the appropriate walking track selection in 
natural tourist destinations for visitors” 
 
The aim of questionnaire: collecting students’ opinions regarding the Visitor Decision 
Support System’s usefulness for visitors to the Mornington Peninsula National Park. 
                      
Marjan Mohammadzadeh                                                                                                  Date:     
                                                                                                                                                          
           
● Gender 
  Male  ?       Female  ? 
● Which age group are you in? 
18-19 years  50-59 years  
20-29 years  60-64 years  
30-39 years  65+ years  
40-49 years  No comment  
 
● Have you ever visited Mornington Peninsula National Park previously? 
 
Yes  ?       No  ? 
 
● If yes, how many times? ………. 
 
 
● How competent do you feel using a computer? (1= incompetent to 5= highly competent)  
 
 
 
● How often do you use the internet? ………………………. 
 
 
● Have you ever used a Digital Globe such as Google Earth to get information for travel 
purposes? 
1 2 3 4 5 
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Yes  ?       No  ? 
 
● Do you think a Visitor Decision Support System could be helpful in making decisions 
when searching for a particular walking track among alternative walking tracks?  
 
Yes  ?       No  ?      Why/ why not? ........................................................................................ 
………………………………………………………………………………………………….
…………………………………………………………………………………………………. 
 
 
Now please use the Visitor Decision Support System 
 
 
Instructions and Questions: 
In order to use the system please follow the following steps: 
1. To start click on TRACK SELECTION icon in ArcMap (figure 1).  
       
                                           TRACK SELECTION icon  
Figure 1: Track selection icon  
 
A query form will then open (figure 2). 
 
Figure 2: Query form  
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2.  Now you can start to select your desirable criteria. You can select from all four, three, two 
or one drop down criteria options. Using the query codes this step will automatically result in 
searching for any track within the available track options. If a track is found, it will be 
highlighted in ArcMap. If any track is highlighted go to step 3. 
Note: If no track is highlighted, the step could be redone with a different set of criteria 
selection.   
3. Click on Export to Google Earth KML icon in ArcMap (figure 3).  
 
                                                       Export KML icon 
Figure 3: Export to Google Earth KML icon  
 
Once the Export to Google Earth KML icon is clicked a window will open (figure 4). 
 
Figure 4: Export to Google Earth KML window  
4. Select Track_Options as a layer to export. 
5. Click on ‘OK’ button. Another window will open which asks you about opening 
the result in Google Earth (figure 5). 
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Figure5: Export to Google Earth KML window  
6.  Click on ‘Yes’. Google Earth will open automatically and the results (possible 
selected track(s)) can be seen as track line(s).  
7. In Google Earth, in addition to the exported track line(s), you can click on 
provided place marks to gain supportive information about the selected track(s). 
This will help you to understand the actual natural environment of the selected 
tracks.  
8. Information about all available track options can also be studied by opening 
other provided place marks.  
9. You may start again from the first step if you wish to do so!  
 
 
Please answer the following questions after operating the system 
 
 
 
Q.1 What other information would you include to improve the Visitor Decision Support 
System? 
        
……………………………………………………….................................................................. 
………………………………………………………………………………………………….. 
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Q.2 How do you think the Visitor Decision Support System could be improved in terms of its 
functionality or usability? 
 
………………………………………………………………………………………………… 
………………………………………………………………………………………………… 
 
 
 
Instructions for the following questions. Please circle the number indicating 
your level of agreement (from 1 for strongly disagree to 5 for strongly agree).                    
  
- How would you rate the following?  
 
 
 
Thank you for your time. 
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Q.3 The information provided to support better decision making was 
appropriate. 1 2 3 4 5 
Q.4 The information provided covers the different needs of different people.  1 2 3 4 5 
Q.5 The system helped me to find different recreational activities and 
facilities. 1 2 3 4 5 
Q.6 The system would assist in selecting an appropriate walking track. 1 2 3 4 5 
Q.7 The information provided was important in selecting a walking track. 1 2 3 4 5 
Q.8 The information provided me with enough additional information.  1 2 3 4 5 
Q.9 The system was simple to use. 1 2 3 4 5 
Q.10 When using the system it was easy to get confused. 1 2 3 4 5 
Q.11 The system gives a good overall image of the site. 1 2 3 4 5 
Q.12 The spatial querying tool was easy to use. 1 2 3 4 5 
Q.13 The system was difficult to navigate. 1 2 3 4 5 
